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(57) Resumen: Este sistema de antibalanceo y de anticabeceo para un vehiculo autom6vil, y el dispositive para su realizacidn, coo- 
perando con la suspensidn de los vehiculos o substituyendola, permiten que las disposiciones de rodadura mantengan el contacto con 
el suelo y el raparto uniforme de la carga aun en el caso de un suelo irregular, estando tales disposiciones de rodadura relacionadas dos 
a dos en senudo diagonal, a traves de medios de interaccion que reciben los impulsos de una o mas de las disposiciones de rodadura 
y los adecuan para transmitirlos a las correspondientes restantes disposiciones de rodadura, en orden a mantener el reparto uniforme 
de la carga del vehiculo y reducir el cabeceo y el balanceo del mismo. Los esfuerzos verticales detectados en las disposiciones de 
rodadura actuan, a traves de medios de transmisi6n mecanicos hidraulicos o electricos, sobre los medios de interacci6n, que estan 
constituidos por elementos mecanicos elasticos, elementos mdraulicos y/o neuma ticos y dispositivos electrtinicos. 
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SISTEMA DE ANTI B ALAN CEO Y DE ANTICABECEO PARA UN 
VEhHCULO AUTOMOVIL/YlDISTO 

5 DESCRIPCION 
Carnpo de la invention 

La presente invention se refiere a un sistema de antibalanceo y de 

10 anticabeceo para un vehiculo automovil y a unos dispositivos para su 
realization, concretamente a un sistema de aplicacion a los vehlculos 
dotados de disposiciones de rodadura, especialmente en numero de 
cuatro, que estan cx>nstituidas cada una de ellas por una o mas ruedas, el 
cual sistema, cooperando con la suspension de los vehiculos o 

15 substituyendola, permite que las disposiciones de rodadura mantengan el 
contacto con el suelo y el reparto uniforme de la carga aun en el caso de 
un suelo irregular, estando tales disposiciones de rodadura relacionadas 
dos a dos en sentido diagonal, de manera que los esfuerzos creados por 
los movimientos en sentido vertical del vehiculo de una de las 

20 disposiciones de rodadura se transmiten a la disposition de rodadura 
conjugada para comunicar a la misma unos esfuerzos que determinan un 
movimiento analogo en igual sentido vertical, ruedas que, cooperando con 
la suspension del mismo o substituyendola, permite que las ruedas se 
mantengan en contacto con el suelo, aun en el caso de un piso irregular, y 

25 no induce a la production de efectos no deseados sobre un suelo 
accidentado. 

La suspension de un vehiculo automovil esta constituida, 
principalmente, por resortes y elementos elasticos que soportan la 
carroceria del vehiculo, transmitiendo su peso y las fuerzas de inertia a las 
30 disposiciones de rodadura, y suministran un medio de absorcion de los 
choques a que se da origen por el paso de las mismas sobre las 
irregularidades de la calzada. Los indicados resortes y elementos elasticos 
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se complementan con amortiguadores para modelar el movimiento de los 
resortes y evitar prolongadas vibraciones de los mismos. 

La suspension de un vehiculo automovil, ademas de absorber las 
vibraciones o impactos de la superficie de la carretera, debe proporcionar 
5 la seguridad en marcha, manteniendo una posicion optima en la trayectoria 
recta del vehiculo, y la seguridad del vehiculo en una trayectoria curva. 

La estabilidad del vehiculo se relaciona estrechamente con la 
vibracion del cuerpo del mismo a medida que este esta en marcha, o 
cuando realiza movimientos de balanceo, de cabeceo o giroscopicos, 
10 ademas de rebotes. Las vibraciones de este tipo deben ser absorbidas 
para incrementar la estabilidad y comodidad del vehiculo en marcha. 

Estado de la tecnica 

Se han utilizado unas barras estabilizadoras bien conocidas como 
medios para controlar el balanceo generado de forma natural cuando el 

15 vehiculo esta en marcha. 

El sistema antibalanceo convencional adopta una barra 
estabilizadora, que presenta una pequena caracteristica muelle para 
obtener la adecuada comodidad durante la marcha, pero su funcion 
antibalanceo no se cumple de forma satisfactoria cuando el vehiculo gira, 

20 esto debido a la fuerza centrifuga que se genera en los giros. 

Por el contrario, si la barra estabilizadora presenta una gran 
caracteristica muelle, se genera una interferencia geometrica con el 
sistema de suspension y se produce un deterioro en la comodidad del 
vehiculo en marcha. 

25 Se tiene conocimiento, entre otras, de la existencia de las patentes 

estadounidenses siguientes: 3.992.026, en la que unas barras de torsion 
izquierda y derecha que, generalmente se extienden en sentido 
longitudinal, interconectan partes izquierda y derecha de la barra de torsion 
delantera con los brazos posteriores de suspension izquierda y derecha * 

30 respectivamente; 5.505.479, en la que se dispone un par de brazos 
delanteros de regulacion inf rior, posicionados alineadamente en sentido 
transversal, entre las ruedas delanteras y posteriores encaradas del 
vehiculo, y relacionados entre si por un elemento elastico dispuesto en el 
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sentido longitudinal del vehfculo, todo ello con la finalidad de transformar el 

movimiento vertical deTas rue das en uri~movimiento giratorio visto desde la 

parte delantera del vehfculo; y 5.882.017, en la que se preve una biela 
pendular antibalanceo acoplada al vehfculo y a un par de elementos de 

5 articulation que acoplan la biela a las ruedas delanteras, incluyendo un par 
de limitadores de la action de la biela que son accionados selectivamente 
y se comunican mecanicamente con la parte central de dicha biela. 

Por otro lado, tambten se tiene conocimiento de las patentes FR 
1.535.641, US 3.752.497 y US 5.447.332 en las que se preve la utilization 

10 de cilindros hidraulicos de doble efecto en cada una de las ruedas del 
vehiculo que estan relacionadas entre si dos a dos, disponiendose en las 
dos ultimas patentes un organo central que relaciona las cuatro ruedas y 
comprende un doble o triple cilindro hidraulico en el que discurren otros 
tantos pistones que, relacionados entre si se mueven al unfsono en la 

15 misma direction. 

Sumario de la invention 

Todos los sistemas de antibalanceo conotidos interfieren en mayor 
o menor grado con el sistema de suspension existente y que deben 
presentar una rigidez critica para no comprometer la estabilidad o 

20 adaptabilidad al suelo irregular de un vehfculo. 

Por consiguiente, seria de desear un sistema de antibalanceo y, 
ademas, de anticabeceo para un vehfculo, que no interfiera en terminos 
geometricos con un sistema de suspension existente, con el que pueda 
cooperar o substituirlo, y que puede presentar rigidez arbitraria sin 

25 comprometer la estabilidad de un vehfculo. 

De acuerdo con tales premisas, se ha desarrollado el sistema de 
antibalanceo y de anticabeceo para un vehfculo automovil que, junto con 
los dispositivos para su realization, constituyen el objeto de la presente 
invention, consistiendo el sistema en que las disposiciones de rodadura de 

30 un vehfculo automovil estan relacionadas entre si a traves de medios de 
interaction que reciben los impulsos de una o mas de las disposiciones de 
rodadura y los adecuan para transmitirlos a las correspondientes restantes 
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disposiciones de rodadura, en orden a mantener el reparto uniforme de la 
carga del vehiculo y reducir el cabeceo y el balanceo del mismo. 

La invencibn contempla que la transmisibn de los esfuerzos 
determinados por los movimientos vertlcales de una a otra de las 
disposiciones de rodadura de un par de ellas conjugadas diagonalmente, 
se lleva a cabo a traves de medios mecanicos capaces de resistir 
elasticamente esfuerzos de traccion, de compresion, de torsion y de 
flexion, por medios hidraulicos, por medios neumaticos o por medios 
electricos y electronicos que gobieman un servoactuador en cada rueda, 
sean considerados, estos medios, por separado o en sus posibles 
combinaciones. 

De acuerdo con las posibilidades de realization del sistema 
relacionadas precedentemente, la invencion comprende diversas 
realizaciones de dispositivos adecuados para llevar a cabo el presente 
15 sistema. 

Segun la invencion un dispositivo antibalanceo y anticabeceo para 
un vehiculo autombvil comprende un elemento receptor que, relacionado 
con una primera disposition de rodadura del vehiculo, transmite los 
movimientos verticales de la misma a un elemento transformador directo 
20 de dichos movimientos verticales en movimientos horizontales, los cuales 
son transmitidos a un elemento transformador inverso de dichos 
movimientos horizontales en movimientos verticales que actuan sobre un 
elemento actuador de una segunda rueda, dispositibn de doradura situada 
en oposicion diagonal con la primera, a la que imprime un movimiento 
25 vertical analogo al inicial de la primera rueda. 

En todos los casos el elemento transformador directo esta 
relacionado con el elemento transformador inverso mediante unos 
elementos de transmision, que pueden ser mecanicos, hidraulicos. 
neumaticos o electricos. 

Una caracteristica de la invencion consiste en que los elementos 
receptor y actuador estan constituidos por una biela articulada, por un 
extremo y a traves de una junta universal, a la correspondiente rueda, 
mientras que, por su otro extremo, esta articulada a un elemento 
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transformador directo, en el caso de elemento receptor, y a un elemento 

tr^nsformadbrlnvereo^ 

transformador directo consiste, en un caso, en una palanca angulada de 
primer genero y el elemento transformador inverso en una palanca 
5 angulada de segundo o tercer genero, cuyos fulcros pivotan sobre 
cojinetes. 

La invencion contempla que los medios de transmision, entre pares 
de elementos transformadores directos e inversos, estan constituidos por 
una barra rigida articulada por sus extremos a uno y otro de estos 

10 elementos transformadores. Tambien se ha previsto que los medios de 
transmision estan constituidos por dos tirantes flexibles, en cuyo caso los 
dos elementos transformadores estan constituidos por palancas de tres 
brazos en T, con el fulcro en las proximidades del cruce, en cuyos dos 
brazos alineados se articulan, en forma cruzada, los extremos de los 

15 tirantes, de manera que el tercer brazo de uno u otro de estos elementos 
transformadores actua en el mismo sentido vertical respecto a los 
elementos receptores y actuadores. 

Tambien constituye una caracteristica de la invencion el que los 
elementos elasticos conectados a los elementos transmisores, se conectan 

20 al cuerpo del vehiculo mediante un balancin articulado, de forma que tal 
balancm recibe el extremo de los elementos elasticos sobre las 
articulaciones de los extremos de sus brazos iguales, y su eje central se 
articula al cuerpo del vehiculo. 

Otra caracteristica de la invencion estriba en que los elementos 

25 receptor y actuador estan formados por el vastago de sendos pistones de 
otros tantos cilindros hidraulicos de un solo efecto, los cuales constituyen 
los elementos transformadores directos e inversos y estan relacionados 
entre si por medio de conducciones hidraulicas. 

En un caso, el circuito hidraulico esta formado por los dos cilindros 

30 hidraulicos de un solo efecto, constitutivos de los elementos 
transformadores directo e inverso, y por una conduccion hidraulica, 
comprendiendo un dispositivo actuador, intercalado en la conduccion 
hidraulica, para mantener la presion en el circuito. 
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Es tambien una caracteristica de la invencion el que estando 
constituidos cada uno de los elementos receptor y actuador de los dos 
pares de disposiciones de rodadura del vehiculo por el vastago de los 
pistones de otros tantos cilindros hidraulicos, los elementos 
5 transfonmadores directos e inversos estan organizados en unos medios de 
interaccion que constituyen un dispositivo central hidraulico formado por un 
unico cilindro hidraulico de un solo efecto que alberga sendos pistones 
buzos opuestos, que presentan secciones activas iguales y concentricas, y 
estan sometidos simultaneamente, por sus caras en oposicion, a la accion 
10 de un resorte y/o un fluido a presion, presentando cada una de las tapas 
de dicho unico cilindro hidraulico, una compartimentacion cilindrica coaxial 
en correspondencia con las secciones activas de los citados pistones 
buzos, disponiendo cada compartimento de una conexion a su respectivo 
elemento receptor o actuador. 
15 En otra realization preferente del dispositivo de la invencion los 

medios de interaccion que se relacionan independientemente con cada 
uno de los dos pares de disposiciones de rodadura, constituye un 
dispositivo central hidraulico que esta constituido por un conjunto 
longitudinal formado por tres cilindros huecos concentricos, acoplados 
20 entre si y cerrados por los extremos del conjunto, de los cuales el cilindro 
central es de mayor diametro y los cilindros extremos son de diametro 
menor e igual entre si, encontrandose dentro del cual conjunto dos 
pistones dobles que, siendo de tipo buzo, presentan un piston de mayor 
diametro, situado dentro del cilindro central, y un piston de diametro 
25 inferior, situado en el correspondiente cilindro extremo, con lo que se 
determinan cinco cavidades, una central y dos dobles situadas cada una 
en cada extremo del conjunto y separadas por los pistones de menor 
diametro, de las cuales las cavidades dobles de cada extremo del conjunto 
se conectan respectivamente a los conductos hidraulicos correspondientes 
30 a los cilindros hidraulicos de un solo efecto de dos disposiciones de 
rodadura diagonalmente opuestas, mientras que la cavidad central 
incorpora un dispositivo actuador constituido por medios elasticos y/o un 
fluido, este susceptible de estar en comunicacion con una camara de 
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expansion, que se oponen al acercamiento de tales pistones dobles entre 

Otra caracteristica de la invention estriba en que el cilindro central 
del dispositivo central hidraulico presenta una section que es, 
5 aproximadamente, el doble de la seccion de cada uno de los dos cilindros 
extremos. 

Evidentemente, con las adecuaciones al caso, los elementos de 
tipo hidraulico pueden ser de tipo neumatica 

En la invention se contemplan los hechos de que, por una parte los 

10 medios elasticos de la cavidad central estan constituidos por un doble 
elemento elastico que actua independientemente sobre los pistones que 
conforman dicha cavidad central y, por otra parte, el dispositivo hidraulico 
central esta dividido en dos mitades, que estan relacionadas entre s\ 
mediante una conduction adicional dotada de medios de regulation del 

15 caudal de fluido. 

Otra caracteristica de la invention consiste en que cada piston 
doble del dispositivo hidraulico central esta constituido por dos o mas 
pistones convencionales, relacionados entre sf pero actuando en cilindros 
hidraulicos independientes de un solo efecto, de forma que las dos o mas 

20 cavidades de los nuevos cilindros pasan a substituir las dos cavidades que 
separaban cada piston de menor diametro, conectandose a los conductos 
hidraulicos segCin la disposition en diagonal y uniendose los dos grupos de 
pistones unidos entre si a traves de un elemento elastico que desempena 
la funtion de los medios de la cavidad central. 

25 La invention contempla los siguientes hechos: 

a) Se intercalan dispositivos de regulation o amortiguacion del 
fiujo hidraulico, en las dos direcciones, en los conductos que 
conectan el dispositivo central con cada uno de los cilindros 
hidraulicos de las ruedas, o en la comunicacion entre los 

30 cilindros hidraulicos de ruedas conjugadas. 

b) La cavidad central, las dobles cavidades extremas, los 
conductos que comunican estas con los cilindros hidraulicos de 
las ruedas o los propios cilindros hidraulicos, estan conectados 
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a una o varias camaras neumaticas de expansi6n a traves de 
electrovalvulas. 

c) Los cuatro conductos que comunican las dobles cavidades 
extremas del dispositivo hidraulico central con los cilindros 
5 hidraulicos de un solo efecto de las ruedas, son susceptibles de 

comunicarse entre si mediante dispositivos que permiten el 
paso de un volumen limitado de fluido hidraulico en funtion de 
la diferencia de presiones entre tales conductos y la 
comunicacion entre conductos se aplica preferentemente entre 
10 ,os conductos de las ruedas de un mismo lado del vehiculo. 

Se ha previsto, tambien, en la invention el hecho de que se 
incluyen medios para proporcionar un fluido hidraulico o gaseoso a 
presion, o realizar un drenaje, en la cavidad central, con el efecto de variar 
la distancia media entre las ruedas y el bastidor del vehiculo, y, 
15 analogamente, se ha previsto el incluir un dispositivo mecanico que 
proporciona un empuje entre los dos pistones de mayor diametro situados 
en la cavidad central del dispositivo hidraulico central. 
Breve description de las figures 

Figura 1, representa, en forma grafica esquematica, la esencialidad 
20 del sistema antibalanceo y anticabeceo de la invention para un vehfculo 
automovil. 

Figura 2, representa, esquematicamente, un dispositivo para la 
relaci6n entre dos ruedas, diagonalmente antagonicas, mediante una unica 
barra rigida, que actua como tomapuntas y como tirante. 

Figura 3, representa. esquematicamente, un dispositivo para la 
relation entre dos ruedas diagonalmente antagonicas, mediante una sola 
barra de torsion. 

Figura 4, representa, esquematicamente, un dispositivo para la 
relation entre dos ruedas, diagonalmente antagonicas, mediante una barra 
30 de torsion articulada. 

Figura 5, representa, esquematicamente, un dispositivo para la 
relacidn entre dos ruedas, diagonalmente antagonicas, mediante sendos 
tirantes flexibles. 



25 
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Figura 6, representa, esquematicamente, la relacion entre dos 

ruedas, diagonalmente antag6n]cas^ mediante THrTdispositivo hidraulico de 

cilindros de un solo efecto. 

Figura 7, representa, esquematicamente, un dispositivo para la 
5 relacion entre dos ruedas, diagonalmente antagonicas, mediante 
servoactuadores y un circuito electrico/electronico. 

Figura 8, representa esquematicamente en perspectiva, una 
disposicion transversal de las barras de torsion de las cuatro ruedas de un 
vehiculo relacionadas dos a dos diagonalmente mediante sendas barras 
10 de transmision que se cruzan en un punto. 

Figura 9, representa, esquematicamente en perspectiva, la parte 
trasera de la disposicion de la figura 8, en la que las barras de transmision 
estan relacionadas con sendos resortes independientes. 

Figura 10, representa, en perspectiva y a escala ampliada, la 
15 disposicion de los resortes de la figura 9. 

Figura 11, representa, esquematicamente en perspectiva, una 
disposicion similar a la de la figura 9, en la que los resortes independientes 
estan situados en un punto medio de las barras de transmision. 

Figura 12, representa, en perspectiva y a escala ampliada, la 
20 disposicion de los resortes independientes de la figura 1 1 . 

Figura 13, representa, en perspectiva, un detalle, como el de la 
figura 12, en el que los dos resortes no son independientes y se 
encuentran relacionados directamente entre si por un balancm. 

Figura 14, representa, en perspectiva, la disposicion de los resortes 
25 prevista en la figura 10, en la que los resortes estan relacionados 
indirectamente entre si por un balancin. 

Figura 15, representa, esquematicamente en perspectiva, una 
forma de disposicion transversal de las barras de torsidn, en la que las 
barras de transmision se cruzan por doblados y estan solicitadas por un 
30 resorte comun que actua por compresion. 

Figura 16, representa, esquematicamente en perspectiva, una 
disposicion longitudinal de las barras de torsion, que se relacionan 
mediante unas barras de transmision transversales. 
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Figura 17, represents, esquematicamente en perspectiva, una 
disposition de las barras de torsion en una suspension para un vehiculo de 
cuatro ruedas, en la que dichas barras de torsion se encuentran 
relacionadas por sendas barras de transmision, cruzadas, que estan 
5 solicitadas por un mismo resorte. 

Figures 18, 19 y 20, representan, en perspectiva a escala mayor, 
detalles de la figura 17. 

Figura 21 representa, esquematicamente, una realizacion de un 
dispositivo hidraulico de cilindros de simple efecto, aplicado a las cuatro 
1 0 ruedas del veh iculo. 

Figura 22, representa, esquematicamente, una realizacion de un 
dispositivo de antibalanceo y de anticabeceo para un vehiculo automovil de 
cuatro ruedas, desarrollado segun los perfeccionamientos de la invention. 
Figura 23, representa una section diametral de una realizacion del 
15 dispositivo hidraulico central incluido en la figura anterior. 

Figura 24, representa, en perspectiva, una section diametral partial 
del dispositivo hidraulico central de la figura 2. 

Figura 25, representa, esquematicamente, otra realizacion del 
dispositivo hidraulico central, equivalente funcionalmente al representado 
20 en las figuras 22 y 3. 

Figura 26, representa, esquematicamente, una disposition de 
camara multiple de expansion que permite el ajustado de la dureza de la 
suspension. 

Figura 27, representa, esquematicamente, un dispositivo limitador 
25 de caudal a intercaiar entre dos circuitos hidraulicos. 
Description detallada de la invention 

El sistema de antibalanceo y de anticabeceo segun la invention 
consiste, tal como se representa en la figura 1, en relational dos a dos, en 
30 sentido diagonal, las ruedas del vehiculo, de manera que los esfuerzos 
creados por los movimientos en sentido vertical de una de lias se 
transmiten a la rueda conjugada para comunicar a la misma unos 
esfuerzos que determinan un movimiento analogo en igual sentido vertical. 
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Asi, en dicha figura 1, se muestran las ruedas delantera izquierda 

A, delantera derecha^rtrasera fizquierda C y trasera derecha D. El sistema 

de la invention relaciona la rueda A con la D y la rueda B con la C. 

El eje de cada una de las ruedas A, B, C y D esta relacionado, 

5 articuladamente, con un etemento rigido 1 que, a su vez, tambien esten 
articulados los de las ruedas A y B a unas palancas de primer genera de 
fulcra 3 y los restantes a unas palancas de segundo o tercer genera 4 de 
fulcra 5, estando relacionadas cada palanca 2 con la palanca 4 situada en 
oposicion diagonal por un elemento de transmision 6. 

10 En la figura 2, se muestra que un esfuerzo vertical FB, creado en el 

elemento 1 de la rueda B por la irregularidad del pavimento, se transforma 
mediante la correspondiente palanca 2 en un esfuerzo no vertical F que 
actua sobre la palanca 4 correspondiente y se transforma en un esfuerzo 
vertical FC analogo al FB en direction e intensidad. 

15 La transmision de los esfuerzos determinados por los movimientos 

verticales de una u otra de las ruedas de un par de ellas conjugadas 
diagonalmente, se lleva a cabo a traves de medios mecanicos, capaces de 
resistir elasticamente esfuerzos de traction, de compresion, de torsion y de 
flexion, de medios hidraulicos y/o neumaticos, de medios electricos y/o 

20 electronicos que actuan sobre servoactuadores para cada rueda. 

En general, el precedente sistema puede llevarse a cabo mediante 
un dispositivo como el que se describe, seguidamente haciendo referenda, 
de nuevo, a la figura 2. 

El dispositivo comprende un elemento rigido receptor 1 que, 

25 relacionado con una primera rueda B del vehfculo, transmite los 
movimientos verticales FB de la misma a un elemento transformador 
directo, tal como la palanca 2, de dichos movimientos verticales en 
movimientos horizontals, o no verticales, los cuales son transmitidos por 
los elementos 6 a un elemento transformador inverso, tal como la palanca 

30 4, de dichos movimientos horizontals en movimientos verticales que 
actuan sobre el elemento rigido actuador 1 de una segunda rueda C, 
situada en oposicion diagonal con la primera, a la que imprime un 
movimiento vertical analogo al inicial de la primera rueda. 
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Se ha denominado elemento receptor o elemento actuador al 
mismo elemento rigido 1, asignandola la primera acepcion cuando es el 
elemento que recibe impulso de la rueda por el choque contra el pavimento 
y la segunda cuando es el elemento que impulsa a la rueda, por lo que en 

5 ambas ruedas los receptores y los actuadores son los mismos elementos, 
variando solo el orden de actuacion y con el la denomination. 
Analogamente, es de aplicar la misma teoria al caso de los elementos 
transformadores directos e inversos. 

En una forma de realization del dispositive los elementos rigidos 1 , 

l: en sus funciones de receptor o de actuador, estan constituidos por una 
aiela articulada, por un extremo y a traves de una junta universal 7, a la 
correspondiente rueda, mientras que, por su otro extremo, esta articulada, 
tambien a traves de una junta universal 7, a un elemento transformador 
directo, constituido por una palanca angulada 2 de primer genera, en el 

15 caso de elemento rigido 1 en funciones de receptor, o a un elemento 
transformador inverso, constituido por una palanca angulada 4 de segundo 
o tercer genera. 

Los medios de transmisidn 6 estan constituidos por: una barra 
rigida articulada a uno y otro de los elementos transformadores 2 y 4, 

20 como se observa en las figuras 1 y 2; por una barra de torsion monopieza 
8, fijada a la carroceria por puntos 9, tal como se muestra en la figura 3; 
por una barra de torsion articulada con juntas universales 10, como se 
observa en la figura 4; y por dos tirantes flexibles 1 1 , como se muestra eb 
la figura 5, en cuyo caso los dos elementos transformadores estan 

25 constituidos por palancas en T 12, de tres brazos con el fulcra 3 en las 
proximidades del cruce, en cuyos dos brazos alineados se articulan, con 
juntas universales 7, en forma cruzada los extremos de dichos tirantes 11, 
de manera que el tercer brazo actua en el mismo sentido vertical respecto 
a los elementos rigidos 1 en su funtion de receptores o de actuadores. 

30 Segun otra realizacion del dispositivo de la invencidn, como se ve 

en la figura 6, los elementos rigidos estan constituidos por unos vastagos 
13 relacionados con los pistones 14 de unos cilindros hidraulicos de un 
solo efecto 15 que estan fijados articuladamente por 15A a la carroceria, 
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constituyen los elementos transformadores directo inverso, tal como se 

muestra en la figura 6, en la que los cilindros hidraulieos- 15 estan 

relacionados por conducciones 16 que comprenden un dispositivo actuador 
17 que, mediante cilindros hidraulieos 18, resortes 19 y/o medios 

5 neumaticos 20, mantienen la presion en el circuito. 

En la figura 7 se ha representado el caso de disponer en cada 
rueda de un par conjugado de un servoactuador 21 relacionado con una 
unidad de control 22. 

Como se observa en la figura 8, los elementos transformadores 

10 directo e inverso, estan constituidos por barras 23 que, trabajando a 
torsion, tienen un brazo 24 en cada extremo, de los cuales uno esta 
conectado al soporte 25 de la rueda y el otro lo esta a un elemento 
transmisor 26. Estos elementos transmisores 26 se cruzan entre si para 
relacionar diagonalmente cada par de ruedas conjugadas. 

15 En otro caso, como el que se muestra en la figura 9 y se detalla en 

la figura 10, cada uno de los elementos transmisores 26 esta conectado al 
cuerpo o bastidor del vehiculo mediante un elemento elastico, tal como un 
resorte de compresion 27, que esta dispuesto entre una cazoleta 28 fija al 
vehiculo y una cazoleta 29 fija al extremo del elemento transmisor 26. 

20 La disposicion de los resortes de compresion 27 puede llevarse a 

cabo como se indica en las figuras 11 y 12, en las que los elementos 
transmisores 33 est£n constituidos por sendos tramos 26A y 26B reunidos 
en una cartela 30 en la que monta un resorte de compresion 27 entre dos 
cazoletas 28 y 29, de las que la ultima esta aplicada en un travesano 31 

25 que, fijado al vehiculo, dispone de sendos vastagos 32 para guia de los 
resortes de compresion 27, que estan dotados de topes de empuje 33 
aplicables sobre las cartelas 30 a las que atraviesan holgadamente. 

En la figura 13, se ha previsto una disposicion segun la cual los 
resortes de compresion 27 conectados a los elementos transmisores 26, 

30 se relacionan con el bastidor del vehiculo mediante un balancin 34, el cual 
esta articulado al bastidor del vehiculo mediante un eje que pasa por el 
buje central 35, mientras que en sus extremos se articulan los v&stagos 32 
dotados, como en el caso anterior, de topes de empuje 33. 
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En la figura 14 se muestra otra disposition del balancfn 34 que, 
mediante unos brazos 36, actua sobre las cazoletas 28 y 29 solicitadas por 
los mismos, en una disposicion de los resortes de compresion 27 igual a la 
representada en la figura 9. 
5 En la figura 15 se muestra, como en las figuras anteriores, la 

disposicion de los elementos transformadores 23, disponiendo de un solo 
resorte de compresion 27 que conecta a los dos elementos transmisores 
26 que se cruzan mediante dobleces y estan situados en dos pianos 
paralelos. 

10 En la figura 16 se muestra una disposicion en la que el eje de los 

elementos transformadores directos o inversos esta dispuesto 
longitudinalmente respecto al vehiculo y los elementos transmisores 26 se 
cruzan en la direction transversal, incorporando un solo resorte de 
compresion 27. 

15 En la figura 17 se representa una disposicion mecanica similar a la 

de la figura 15 en la que los elementos transmisores 26A y 26B discurren 
en forma coplanaria y en yuxtaposition mutua, atravesando el unico 
resorte de compresion 27 que esta comprendido entre dos cazoletas 37, 
cada una de las cuales esta relationada con sendas pestanas 38 y 39 

20 solidarias a uno y otro de dichos elementos transmisores 26A y 26B, como 
se muestra en detalle en la figura 19. 

Como se observa en las figuras 18 y 20 el cruce de los elementos 
transmisores 26A y 26B se realiza por sus articulaciones a los brazos de 
las barras 23, asi el brazo 24B se relaciona con el brazo 24C y el brazo 

25 24A lo hace con el brazo 24D. 

En la invention se contempla que el anclaje de los elementos 
elasticos que se conectan al cuerpo del vehiculo esta montado sobre un 
elemento actuador o elementos actuadores mecanicos, electromecanicos o 
hidraulicos que actuan sobre tal o tales anclajes de modo que su 

30 desplazamiento respecto al cuerpo del vehiculo varia la altura de este 
sobre el suelo; el eje del balancfn se conecta al cuerpo del vehiculo a 
traves de un elemento actuador mecanico, electromecanico o hidraulico 
que al desplazar la position de tal eje respecto al cuerpo del vehiculo varia 
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la altura de este sobre el suelo; y que el elemento elastico central dispone 
de un actuadorlnec^niOTT electro^ - 
los dos anclajes de tal elemento elastico de forma que al variar su longitud 
efectiva varia la altura del vehfculo sobre el suelo. 

5 Segun una variante, representada en la figura 21 , estando 

constituidos cada uno de los elementos receptor y actuador de los dos 
pares de ruedas del vehiculo por el vastago 40 de los pistones 41 de otros 
tantos cilindros hidr£ulicos 42 de simple efecto, los elementos 
transformadores directos e inversos estan organizados en un unico cilindro 

10 hidraulico central 43 de un solo efecto que alberga sendos pistones buzos 
44 opuestos, que presentan secciones activas 45, iguales y concentricas, y 
estan sometidos simultaneamente, por sus caras en oposicidn, a la accion 
de un dispositivo actuador interno constituido por un resorte 46 y/o un 
fluido a presion 47, presentando cada una de las tapas 48 de dicho unico 

15 cilindro hidraulico 43, una compartimentacion cilmdrica 49 y 50 coaxial en 
correspondencia con las secciones activas 45 de los citados pistones 
buzos 44, disponiendo cada compartimento 49 y 50 de una conexion 51 a 
su respectivo elemento receptor y actuador 40. 

En la realization precedente puede prescindirse de la section 

20 activa central de los pistones buzos 44, actuando la cara interior de la 
pared en la que se aplica el resorte como superficie activa. 

Los dispositivos actuadores pueden estar constituidos por dos 
cilindros hidraulicos 15, como en la figura 6, de un solo efecto, de igual 
seccion y solicitados por una fuerza comun. Los dos cilindros pueden ser 

25 concentricos y de igual seccion y, para el caso de las cuatro ruedas, 
ademas del representado en la figura 21, cabe disponer tres cilindros, de 
los cuales la seccion de uno equivale a la de los otros dos, o disponer de 
cuatro cilindros iguales yuxtapuestos en cruz. 

Segun la variante representada en las figuras 22 y 23, el cilindro 

30 hidraulico central 43 esta constituido por la asociacion longitudinal de tres 
cilindros concentricos huecos, de los cuales el cilindro central 57 es de 
mayor diametro y los cilindros extremos 53 son iguales entre si, de 
diametro inferior y estan cerrados por sus extremos libres 54. En el interior 



WO 01/08910 



PCT/ES00/00277 



-16- 

de dicho cuerpo hueco se hallan dos pistones dobles 55 que, siendo de 
tipo buzo, presentan un piston 55A de mayor diametro, situado dentro del 
cilindro central 52, y un piston 55B de menor diametro, situado dentro del 
correspondiente cilindro extremo 53, con lo que se determinan una cavidad 

5 mayor central 56, en correspondencia con el cilindro central 52, dos 
cavidades menores intermedias 57 y 58 y dos cavidades menores 
extremas 59 y 60, en correspondencia con los cilindros extremos 53, las 
cuales se conectan, mediante conducciones simples 61, de manera que 
las cavidades menores intermedias 57 y 58 se comunican, 

10 respectivamente, con el cilindro hidraulico 42 de simple efecto de las 
ruedas B y A, mientras que las cavidades menores extremas 59 y 59 se 
comunican, respectivamente, con el cilindro hidraulico 42 de simple efecto 
de las ruedas C y D, mientras que la cavidad central 56 incorpora un 
dispositivo actuador constituido por medios elasticos, tales como un fluido 

15 a presion 62, un resorte metalico o un cuerpo elastomerico, estos ultimos 
no representados. Una realization mecanica preferente del dispositivo 
hidraulico central 43 se muestra en las figuras 23 y 24. 

Preferentemente, la seccion del cilindro central 52 es, 
aproximadamente, el doble de la seccion de cada uno de los cilindros 

20 extremos 53. 

Los medios elasticos del dispositivo actuador de la cavidad mayor 
central 56 pueden estar constituidos por un doble elemento elastico que 
actua independientemente sobre los pistones 55A que conforman dicha 
cavidad mayor central 56. Otra posibilidad consiste en dividir el dispositivo 

25 hidraulico central 43 en dos mitades que se relacionan con una conduction 
adicional del fluido con medios para la regulation del caudal del mismo. 

El cilindro hidraulico central 43 puede organizarse, como se 
muestra en la figura 25, de forma que cada piston doble 55 del mismo esta 
constituido por dos o mas pistones 63, relacionados entre si pero actuando 

30 en cilindros hidraulicos 64 de un solo efecto, independientes, todo ello con 
la finalidad de qu las dos o mas cavidades de estos nuevos cilindros 
pasan a substituir las dos cavidades menores intermedias 57 y 58 y 
extremas 59 y 60 que separan cada piston 55B de menor diametro, 
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conectandose a los conductos hidraulicos segun la expu sta disposition 

en diagonal y relacionandose lbs dos grapos de pistones-63 a-traves de 

sus vastagos 65 mediante un elemento elastico 66 que desempena la 
funcion del dispositivo actuador previsto para la cavidad mayor central 56. 

5 Como se observa en la figura 22, se ha previsto intercalar 

dispositivos 67 de regulation o de amortiguaci6n del flujo hidraulico, en las 
dos direcciones, en los conductos que conectan el dispositivo hidraulico 
central 43 con cada uno de los cilindros hidraulicos 42 de simple efecto 
que estan dispuestos en las ruedas. Ademas, la cavidad mayor central 56, 

10 las cavidades menores intermedias 57 y 58 y extremas 59 y 60, los 
conductos hidraulicos 61 que comunican estas con los cilindros hidraulicos 
42 de las ruedas o los propios cilindros hidraulicos 42, estan conectados a 
una o varias camaras neumaticas de expansion 68 gobernables a traves 
electrovalvulas 69, tales como las representadas en la figura 26. 

15 Por otra parte, los cuatro conductos hidraulicos 61 que comunican 

las cavidades menores 57, 58, 59 y 60 del dispositivo hidraulico central 43 
con los cilindros hidraulicos 42 de simple efecto de las ruedas, son 
susceptibles de comunicarse entre si mediante dispositivos que permiten el 
paso de un volumen limitado de fluido hidraulico en funcion de la diferencia 

20 de presiones entre tales conductos hidraulicos 61. Esta comunicacion se 
aplica preferentemente entre los conductos hidraulicos de las ruedas de un 
mismo lado del vehiculo y puede consistir en el dispositivo de la figura 27, 
en la que un piston buzo 70 desliza por el interior de un cilindro 71 entre 
dos resortes 72. 

25 Tambien se ha previsto la inclusion de medios para proporcionar un 

fluido hidraulico o gaseoso a presion, o realizar un drenaje, en la cavidad 
mayor central 56, con la finalidad de variar la distancia media entre el 
bastidor y las ruedas del vehiculo. Igual resultado se consigue incluyendo 
un dispositivo mecanico que proporciona un empuje entre los dos pistones 

30 de mayor diametro 55A situados en la cavidad mayor central 56 del 
dispositivo hidraulico central 43. 

Analogamente, se incluye en la invention que la cavidad central 56 
acoge un elemento o elementos etesticos que disponen de actuador o 
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10 



15 



20 



actuadores mecanicos, electromecanicos o hidraulicos que permiten variar 
la altura del vehiculo sobre el suelo. 

Ademas. se ha previsto que en cada conducci6n hidraulica 61 se 
conecta en derivacibn uno o mas dispositivos dotados de una cavidad de 
volumen variable ta. que el aumento de P resi6n en e. circuito comprime un 
elemento elastico o neumatico que facilita la introduccion del liquido 
hidrauKco en ta. cavidad. Analogamente. en cada conduccion hidraulica se 
mtercala uno o mas dispositivos o va.vu.as de regulacion pasiva o activa 
de! fluido hidraulico. 

La invencion contempla e. hecho de que alguna o todas las ruedas 
se substituyen por grupos de ruedas, cada una de .as cua.es dispone de 
un Cindro hidraulico de un solo efecto y todos e.los se comunican entre si 
y. a su vez, con el conducto hidraulico del grupo de ruedas 
correspondiente a. dispositive hidraulico central. Ta. substitucion puede 
comprender una disposition de oruga. 

Asimismo. en la invencion se contempla el hecho de que en el 
caso de disposiciones de rodadura que comprenden varias ruedas dotadas 
cada una de el.as de un cilindro hidraulico de un solo efecto, todos estos 
chndros hidraulicos se comunican entre si y, a su vez, con e. conducto de, 
grupo de ruedas correspondiente. al dispositivo central hidraulico 
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REIVIND1 CACIONES 



1. - Sistema de antibalanceo y de anticabeceo para un vehiculo 
5 automovil, y dispositivo para su realization, concretamente un sistema de 

aplication a los vehiculos dotados de disposiciones de rodadura, 
especialmente en numero de cuatro, que estan constituidas cada una de 
ellas por una o mas ruedas, el cual sistema cooperando con la suspension 
de los vehiculos o substituyendola, permite que las disposiciones de 

10 rodadura mantengan el contacto con el suelo y el reparto uniforme de la 
carga aun en el caso de un suelo irregular, estando tales disposiciones de 
rodadura relacionadas dos a dos en sentido diagonal, de manera que los 
esfuerzos creados por los movimientos en sentido vertical del vehiculo de 
una de las disposiciones de rodadura se transmiten a la disposition de 

15 rodadura conjugada para comunicar a la misma unos esfuerzos que 
detenminan un movimiento analogo en igual sentido vertical, caracterizado 
porque las disposiciones de rodadura de un vehiculo automovil esten 
relacionadas entre si a traves de medios de interaction (6, 8, 11, 17, 22, 
26, 27 y 43) que reciben los impulsos de una o mas de las disposiciones 

20 de rodadura y los adecuan para transmitirlos a las correspondientes 
restantes disposiciones de rodadura (A, B, C y D), en orden a mantener el 
reparto uniforme de la carga del vehiculo y reducir el cabeceo y el 
balanceo del mismo. 

2. - Sistema, segun la revindication anterior, caracterizado porque 
25 los esfuerzos verticales detectados en las disposiciones de rodadura 

actuan, a traves de medios de transmisidn mecanicos, sobre los medios de 
interaction, que estan constituidos por elementos mecanicos elasticos. 

3. - Sistema, segun la revindication 2, caracterizado porque en el 
caso en que los medios de transmision mecanicos (6, 8, 11 y 26) son 

30 elasticos, constituyen, al propio tiempo los medios de interaction. 

4. - Sistema, segun la revindication 1, caracterizado porque los 
esfuerzos verticales detectados en las disposiciones de rodadura actuan, a 
traves de medios de transmision constituidos por conductiones de fluidos 
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hidraulicos y/o neumaticos, sobre los medios de interaction (17 y 43 que 
consisten en una disposition de tilindro hidraulico de un solo efecto, que 
puede estar relacionada con un dispositivo actuador (19-20, 46-47 y 62) 
que mantiene la presion del circuito. 

5 5.- Sistema, segun la reivindicatibn 1, caracterizado porque los 

esfuerzos verticales detectados en las disposiciones de rodadura actuan 
sobre unos medios de interaction (22) de tipo electronic©, consistiendo los 
medios de transmision en conducciones electricas que gobieman 
servoactuadores (21) relacionados independientemente con cada una de 

10 las disposiciones de rodadura. 

6. - Dispositivo antibalanceo y anticabeceo para un vehiculo 
automovil, caracterizado porque comprende un elemento receptor (1) que, 
relacionado con una primera disposition de rodadura del vehiculo, 
transmite los movimientos verticales de la misma a un elemento 

15 transformador directo (21) de dichos movimientos verticales en 
movimientos horizontales, los cuales son transmitidos a un elemento 
transformador inverso (4) de dichos movimientos horizontales en 
movimientos verticales que actuan sobre un elemento actuador (1) de una 
segunda disposition de rodadura, situada en oposicion diagonal con la 

20 primera, a la que imprime un movimiento vertical analogo al initial de la 
primera disposition de rodadura. 

7. - Dispositivo, segun la reivindicacidn 6, caracterizado porque el 
elemento transformador directo (2) esta relacionado con el elemento 
transformador inverso a traves de unos medios de transmision (6, 8, 1 1 , 

25 16,26,51 y61). 

8. - Dispositivo, segun la revindication anterior, caracterizado 
porque los elementos transformadores directo e inverso (15) y los medios 
de transmision (16 y 18) constituyen los medios de interaction del sistema 
del dispositivo. 

30 9.- Dispositivo, segun las reivindicaciones 6, 7 y 8, caracterizado 

porque los elementos receptores y actuadores (1), los elementos 
transformadores directos (2) e inversos (4) y los medios de transmision ( 6, 
8, 11 y 26) estan constituidos por medios mecanicos, que son 
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elasticamejite resistentes a los esfuerzos de traccion, de compresion, de 

flexion y de torsion a los que se encuentran sometidos particxjiamTente en 
cada caso. 

10. - Dispositivo, segun la reivindicacion 6, caracterizado porque los 
5 elementos receptores y actuadores (15 y 42), los elementos 

transformadores directos e inversos (17 y 43) y los medios de transmisidn 
(16, 51 y 61)estan constituidos por medios hidraulicos. 

11. - Dispositivo, segun la reivindicacion 6, caracterizado porque los 
elementos receptores y actuadores, los elementos transformadores 

10 directos e inversos y los medios de transmision estan constituidos por 
medios neumaticos. 

12. - Dispositivo, segun la reivindicacion 6, caracterizado porque los 
elementos receptores y actuadores estan constituidos por servoactuadores 
(21) gobernados por medios electricos y electronicos (22), los cuales 

15 ejercen las funciones de elementos transformadores directos e inversos y 
de los medios de transmision. 

13. - Dispositivo, segun la reivindicacion 9, caracterizado porque los 
elementos receptor y actuador estan constituidos por una biela (1) 
articulada, por un extremo y a traves de una junta universal, a la 

20 correspondiente rueda, mientras que, por su otro extremo, esta articulada a 
un elemento transformador directo (2), en el caso de elemento receptor, y 
a un elemento transformador inverso (4), en el caso de elemento actuador. 

14. - Dispositivo, segun la reivindicacion 12 caracterizado porque el 
elemento transformador directo consiste, en un caso, en una palanca 

25 angulada de primer genero (2) y el elemento transformador inverso en una 
palanca angulada de segundo o tercer genero (4), cuyos fulcros (3 y 5) 
pivotan sobre cojinetes. 

15. - Dispositivo, segun la reivindicacion 9, caracterizado porque los 
medios de transmision, entre pares de elementos transformadores directos 

30 e inversos, estan constituidos por una barra rigida (6) articulada por sus 
extremos a uno y otro de estos elementos transformadores. 

16. - Dispositivo, segun la reivindicacion 9, caracterizado porque los 
medios de transmision estan constituidos por dos tirantes flexibles (11), en 
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cuyo caso los dos elementos transformadores estan constituidos por 
palancas (12) de tres brazos en T, con e. fulcro (3) en .as proximidades 
del cruce, en cuyos dos brazos aiineados se artlculan, en forma cruzada 
los extremes de los tirantes (11), de manera que e. tercer brazo de uno u 
5 otro de estos elementos transformadores actua en el mismo sentido 
vertical respecto a los elementos receptores y actuadores (1). 

17. - Dispositive, segun la reivindicacion 9, caracterizado porque los 
elementos transformadores directos 2) e inverses 4) y , OS medics de 
transm,si6n estan constituidos por barras de torsi6n (8) sujetas a. bastidor 

10 de la carroceria. 

18. - Dispositive, segun la reivindicacion 6, caracterizado porque los 
elementos transformadores directo (2) e inverse (4) consisten en una barra 
(10) trabajando a torsion que tiene un brazo en cada extreme uno 
conectado a. soporte de la rueda y el otro cenectade a los elementos 

15 transmisores. 

19. - Dispositive, segun la reivindicacion 6, caracterizado porque 
cada uno de los elementos transmisores esta conectado al cuerpo del 
veh,culo mediante un elemento elastico (27) que, junto a la prepia 
elasfadad de los elementos transformadores (2 y 4) y transmisores (2 4 

20 12 y 24), properciona la componente elastica principal de la suspension 

20.- Dispositive, segun la reivindicaci6n 19. caracterizado porque 
los elementos elasticos conectados a los elementos transmisores (24) se 
conectan al cuerpo del vehiculo mediante un balancin articulado (34)' de 
forma que tal balancin recibe el extreme de los elementos elasticos '(27) 
is sobre las articulaciones de los extremes de sus brazos iguales. y su eje 
central (35) se articula al cuerpo del vehiculo. 

21.- Dispositive, segun la reivindicacion 18, caracterizado porque 
los elementos transformadores directos (24) estan situados en las 
disposiciones de rodadura de un lado de. vehiculo y , os ete mentos 
0 transformadores inverses (24) en .as disposiciones de rodadura de. otro 
lado de. vehiculo. disponiendose un elemento elastico (27) que conecta los 
dos elementos transmisores (26) de forma que junto a la prepia elasticidad 
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_ _de Jos elementos transformadores y transmisores proporciona la 
componente elastica principal de la suspension. " 

22. - Dispositivo, segun la revindication 6, caracterizado porque el 
eje del elemento transformador directo o inverso (23) esta dispuesto 

5 longitudinalmente respecto at vehfculo y los elementos transmisores (26) 
se cruzan en la direction transversal. 

23. - Dispositivo, segun la revindication 17, caracterizado porque 
las barras de torsion (6 y 8) siendo macizas o tubulares, estan constituidas 
por una sola pieza. 

10 24.- Dispositivo, segun la revindication 16, caracterizado porque 

las barras de torsion (6 y 8), pudiendo ser macizas o tubulares, estan 
constituidas por tramos unidos entre si por juntas universales (10). 

25. - Dispositivo, segun la revindication 9, caracterizado porque los 
elementos receptor y actuador estan formados por el vastago (13 y 40) de 

15 sendos pistones (14 y 41) de otros tantos cilindros hidraulicos (15 y 42) de 
un solo efecto, los cuales constituyen los elementos transformadores 
directos e inversos y estan relationados entre si por medio de 
conducciones hidraulicas (16, 51 y 61). 

26. - Dispositivo, segun la revindication 25, caracterizado porque el 
20 circuito hidraulico esta formado por los dos cilindros hidraulicos (18) de un 

solo efecto, constitutivos de los elementos transformadores directo e 
inverso, y por una conduction hidraulica (16), comprendiendo un 
dispositivo actuador (17), intercalado en la conduction hidraulica, para 
mantener la presion en el circuito. 

25 27.- Dispositivo, segun las reivindicaciones 9, 25 y 26 caracterizado 

porque, estando constituidos cada uno de los elementos receptor y 
actuador de los dos pares de disposiciones de rodadura del vehiculo por el 
vastago (13 y 40) de los pistones (14 y 41) de otros tantos cilindros 
hidraulicos (15 y 42) de un solo efecto, los elementos transformadores 

30 directos e inversos estan organizados en unos medios de interaction que 
constituyen un dispositivo central elastico formado por un unico cilindro 
hidraulico (43) de un solo efecto que alberga sendos pistones buzos 
opuestos, que presentan sectiones activas (45) iguales y conc6ntricas, y 
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estan sometidos simultaneamente, por sus caras en oposicion, a la accion 
de un dispositivo actuador constituido por un resorte (46) y/o un fluido a 
presion (47), presentando cada una de las tapas (48) de dicho unico 
cilindro hidraulico (43), una compartimentacion cilfndrica coaxial (49 y 50) 
5 en correspondencia con las secciones activas de los citados pistones 
buzos, disponiendo cada compartimento de una conexion (51) a su 
respectivo elemento receptor o actuador (41). 

28.- Dispositivo, segun las reivindicaciones 9, 25 y 26, 
caracterizado porque los medios de interaccion que se relacionan 

10 independientemente con cada uno de los dos pares de disposiciones de 
rodadura, constituye un dispositivo central hidraulico (43) que esta 
constituido por un conjunto longitudinal formado por tres cilindros huecos 
concentricos (52 y 53), acoplados entre si y cerrados por los extremos (54) 
del conjunto, de los cuales el cilindro central (52) es de mayor diametro y 

15 los cilindros extremos (53) son de diametro menor e igual entre si, 
encontrandose dentro del cual conjunto dos pistones dobles (55) que, 
siendo de tipo buzo, presentan un piston de mayor diametro (55A), situado 
dentro del cilindro central, y un piston de diametro inferior (55B), situado en 
el correspond iente cilindro extremo (53), con lo que se determinan cinco 

20 cavidades (56, 57, 58, 59 y 60), una central y dos dobles situadas cada 
una en cada extremo del conjunto y separadas por los pistones de menor 
diametro, de las cuales las cavidades dobles de cada extremo del conjunto 
se conectan respectivamente a los conductos hidraulicos (61) 
correspond ientes a los cilindros hidraulicos (42) de un solo efecto de dos 

25 disposiciones de rodadura diagonalmente opuestas, mientras que la 
cavidad central incorpora un dispositivo actuador constituido por medios 
elasticos (46) y/o un fluido (62), este susceptible de estar en comunicacion 
con una camara de expansion (56), que se oponen al acercamiento de 
tales pistones dobles entre si. 

30 29.- Dispositivo, segun la reivindicacion 28, caracterizado porque el 

cilindro central (52) del dispositivo central hidraulico (43) presenta una 
seccion que es, aproximadamente, el doble de la seccion de cada uno de 
los dos cilindros extremos (53). 
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30.* Dispositivo, segun la reivindicacion 28, caracterizado porque 
los medios elasticos (46) del dispositivo actuador-de la cavidad central (56). 
estan constituidos por un doble elemento elastico que actua 
independientemente sobre los pistones (55A) que conforman dicha cavidad 
5 central (56). 

31-- Dispositivo, segun la reivindicacion 28, caracterizado porque el 
dispositivo hidraulico central (43) esta dividido en dos mitades, que estan 
relacionadas entre si mediante una conduction adicional dotada de medios 
de regulacion del caudal de fluido. 

10 32.- Dispositivo, segun la reivindicacion 28, caracterizado porque 

cada piston doble (55) del dispositivo central hidraulico (43) esta 
substituido por dos o mas pistones convencionales (63), relacionados entre 
si pero actuando en cilindros hidraulicos (64) independientes de un solo 
efecto, de forma que las dos o mas cavidades de los nuevos cilindros 

15 pasan a substituir las dos cavidades (57-59 y 58-60) que separaban cada 
piston (55B) de menor diametro, conectandose a los conductos hidraulicos 
(61) segun la disposition en diagonal y uniendose los dos grupos de 
pistones unidos entre si a traves de un elemento elastico (66) que 
desempena la funcion de los medios de la cavidad central (56). 

20 33.- Dispositivo, segun la reivindicacion 28, caracterizado porque se 

intercalan dispositivos de regulacion o amortiguacion del flujo hidraulico 
(67), en las dos direcciones, en los conductos que conectan el dispositivo 
central con cada uno de los cilindros hidraulicos de las ruedas, o en la 
comunication entre los cilindros hidraulicos de ruedas conjugadas. 

25 34.- Dispositivo, segun la reivindicacion 28, caracterizado porque la 

cavidad central (56), las dobles cavidades extremas (67-59 Y 58-60), los 
conductos (61) que comunican estas con los cilindros hidraulicos (42) de 
las ruedas o los propios cilindros hidraulicos, estan conectados a una o 
varias camaras neumaticas (68) de expansion a traves de electrovalvulas 

30 (69). 

35.- Dispositivo, segun la reivindicacion 28, caracterizado porque 
los cuatro conductos (61)que comunican las dobles cavidades extremas 
del dispositivo hidraulico central con los cilindros hidraulicos (42) de un 
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solo efecto de las ruedas, son susceptibles de comunicarse entre si 
mediante dispositivos (70, 71 Y 72)que permiten el paso de un volumen 
limitado de fluido hidraulico en funtion de la diferencia de presiones entre 
tales conductos. 

5 36.- Dispositive segun la revindication 36, caracterizado porque la 

comunicacion entre conductos se aplica preferentemente entre los 
conductos de las ruedas de un mismo lado del vehiculo. 

37. - Dispositivo, segun la revindication 28, caracterizado porque se 
incluyen medios para introducir en la cavidad central un fluido hidraulico o 

10 gaseoso a presion, o realizar un drenaje en la misma, con el efecto de 
variar la distancia que media entre las ruedas y el bastidor del vehiculo. 

38. - Dispositivo, segun la revindication 28, caracterizado porque se 
incluye un dispositivo mecanico que proporciona un empuje entre los dos 
pistones de mayor diametro situados en la cavidad central del dispositivo 

15 hidraulico central. 

39. - Dispositivo, segun la revindication 28, caracterizado porque en 
cada conduction hidraulica (61) se conecta en derivation a uno o mas 
dispositivos dotados de una cavidad de volumen variable tal que el 
aumento de presion en el circuito comprime un elemento elastico o 

20 neumatico que facilita la introduction del liquido hidraulico en tal cavidad. 

40. - Dispositivo, segun la revindication 28, caracterizado porque en 
cada conduction hidraulica se intercala uno o mas dispositivos (67) o 
valvulas de regulation pasiva o activa del fluido hidraulico. 

41. - Dispositivo, segun la revindication 1, caracterizado porque 
25 alguna o todas las disposiciones de rodadura se substituyen por un 

dispositivo que permite desplazamientos en el piano de circulation, tal 
como orugas o vehiculos tractores. 

30 
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ANTIROLL AND ANTIHEADING SYSTEM FOR A VEHICLE, AND 
DEVICE~FORiTS~IMPl;EMENTATION 



Field of the invention 

This invention relates to an antiroll and antiheading system for a 
vehicle, and to the devices for its implementation, specifically a system to 
be applied to vehicles provided with wheeling sets, specially four of them, 
each constituted by one or more wheels, such system that cooperating with 
the vehicle suspension system or substituting it, allows that the wheeling 
sets keep contact with the ground and an even distribution of load even in 
the case of uneven terrain, being such wheeling sets related two to two in 
diagonal direction, in such a way that the loads created by the vertical 
movements of one of the wheeling sets are transmitted to the opposite 
wheeling set in order to transmit such a force that creates a similar 
movement in the vertical direction of such wheeling set, so as that 
cooperating with the suspension of the vehicle or substituting it, allow that 
all wheels keep contact with the ground even if it is irregular and do not 
induce unwanted effects on an uneven terrain. 

Vehicle suspension is built mainly with coil springs and resilient 
elements that bear the vehicle body, transmitting its weight and the inertial 
forces to the wheeling sets, providing the means to absorb the shakes 
caused by the travel of the vehicle over the road irregularities. Such springs 
and elastic elements are accompanied with shock absorbers in order to 
model the sprung movements and avoid prolonged oscillations. 

In addition to absorbing vibrations or shocks from the road surface, 
a vehicle suspension must provide security of ride, keeping an optimal 
position in the straight trajectory, and vehicle security during cornering. 

Vehicle stability is strongly related with the oscillations of the vehicle 
body along its course, or when it experiences roll, heading and spin 



DESCRIPTION 
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movements in addition to rebounds. Such oscillations have to be absorbed 
no" increment"th'e~stability and of vehicle ride. 

State of the art 

5 

Stabilizing bars are well-known means used to control the roll 
naturally generated when the a vehicle is in operation. 

Conventional anti-roll system uses a stabilizing bar that has a small 
resilient component to get the adequate comfort along the ride, but then it 
10 cannot accomplish its purpose satisfactorily when the vehicle turns, being 
this caused by the centrifugal force generated when cornering. 

On the contrary, if the anti-roll bar is very stiff, it will interfere with 
the suspension system and will deteriorate the comfort of the vehicle ride. 

We have knowledge of existing U.S. patents 3.992.026, where right 
15 and left torsion bars that generally extend in the longitudinal direction, 
interconnect the right and left sides of existing front anti-roll bar with right 
and left rear suspension arms respectively, 5.505.479 where two front 
suspension lower arms transversally aligned between opposite front and 
rear wheels, and related between them by a resilient element located 
20 longitudinally, all this with the purpose of transforming the vertical 
movements of the wheels into a rotary motion as seen from the front of the 
vehicle, and 5.882.017, where a perpendicular connecting rod coupled to 
the vehicle and a pair of articulating elements that link such connecting rod 
to the front wheels, including a pair of travel limits selectively actuated that 
25 communicate with the central part of such connecting rod. 

We also have knowledge of patents FR 1.535.641. US 3.752.497 
and US 5.447.332 where double acting hydraulic rams are used on each 
wheel related two-to-two, having the last two patents a central device that 
relates the four wheels and includes a double or triple hydraulic cylinder 
30 where some linked pistons move in the same direction. 

Summary of the invention 
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All known anti-roll systems interfere at certain extent with the 
existing suspension~system7~as~they have to show a-critical resiliency to 
suit stability and adaptability to uneven terrains. 

Therefore, it is desired an anti-roll system, and also an anti-heading 
5 system that would not interfere in geometric terms with the existing 
suspension system, and that can cooperate with or substitute it, being able 
to show an arbitrary rigidity without compromising the vehicle stability. 

With such premises, it has been developed the anti-roll and anti- 
heading system for a vehicle that, along with its implementation devices, 
10 constitutes the object of present invention, consisting this system in the 
arrangement between the wheeling sets related through interaction means 
that receive the effect from one or more wheeling set and adequate them 
before transmitting it to the other wheeling sets in order to maintain a 
uniform load distribution of the weight and reduce the vehicle heading and 
15 rolling. 

The invention assumes that the transmission of the forces created 
by the vertical movements from one wheeling set to the diagonally opposite 
one implemented through mechanical means able to resiliently resist 
forces of traction, compression, torsion and flexion, through hydraulic 

20 means, through pneumatic means or through electrical or electronic means 
used to command servo actuators on each wheel, being these means 
considered either separately or any of their combinations. 

According to the above-mentioned possibilities of implementing the 
system, the invention includes several cases of proper devices to 

25 implement the current system. 

As in this invention, an anti-roll and anti-heading device for a vehicle 
comprises a receiving element that associated with a first wheeling set of 
the vehicle, transmits the wheel vertical movements to a direct transforming 
element that converts them into horizontal movements, which in turn, 

30 through an inverse transforming element, these horizontal movements are 
converted into vertical movements that take effect onto a second wheeling 
set diagonally opposed to the first, causing a vertical movement analogous 
to the one in the first wheeling set. 
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Brief description of the drawings 



FIG. 1 is a diagrammatic representation of the anti-roll and anti- 
heading suspension system for a vehicle. 
5 FIG. 2 is a diagrammatic representation of the device that relates 

two diagonally opposed wheels through a single push-pull strut. 

FIG. 3 is a diagrammatic representation of the device that relates 
two diagonally opposed wheels through a single torsion bar. 

FIG. 4 is a diagrammatic representation of the device that relates 
10 two diagonally opposed wheels through an articulated torsion bar. 

FIG. 5 is a diagrammatic representation of the device that relates 
two diagonally opposed wheels through a pair of pull-only flexible stays. 

FIG. 6 is a diagrammatic representation of the device that relates 
two diagonally opposed wheels through single effect hydraulic rams 
15 FIG. 7 is a diagrammatic representation of the device that relates 

two diagonally opposed wheels through servo actuators and an 
electrical/electronic circuit. 

FIG. 8 is a diagrammatic perspective representation of the 
transverse configuration for the wheels torsion bars related diagonally in 
20 pairs through two transmission bars crossing over at some point. 

FIG. 9 is a diagrammatic perspective representation of rear side of 
configuration showed in FIG. 8 where such transmission bars are 
connected to the vehicle body through independent resilient elements. 

FIG. 10 is a diagrammatic perspective zoomed representation of the 
25 resilient elements in FIG. 9. 

FIG. 1 1 is a diagrammatic representation of a configuration similar 
to FIG. 9 where the independent resilient elements are placed at a mid 
point of the transmission bars. 

FIG. 12 is a diagrammatic zoomed perspective representation of the 
30 configuration of FIG. 1 1 . 

FIG. 13 is a diagrammatic representation of a detail like FIG 12 
where the two resilient elements are not independent and are related 
through a balance beam. 
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FIG. 14 is a diagrammatic representation of a detail like FIG 10 
where"the _ two resilient~elements _ are _ not independent and~are~related- 
through a balance beam. 

FIG. 15 is a diagrammatic perspective representation of transverse 
5 configuration based on torsion bars where the transmission bars are 
equally crossed and connected through a common resilient element in this 
case under compression. 

FIG. 16 is a diagrammatic perspective representation of a 
longitudinal configuration based on torsion bars where the transmission 
10 bars are located transversely. 

FIG. 17 is a diagrammatic perspective representation of a 
configuration for a four-wheel vehicle based on torsion bars related through 
crossed transmission connected to a common resilient element. 

FIG. 18, 19 and 20 are is a diagrammatic perspective and zoomed 
15 representations of details of FIG 1 7. 

FIG. 21 is a diagrammatic representation of a hydraulic device with 
simple effect rams applied to the four vehicle wheels. 

FIG. 22 is a diagrammatic representation of a hydraulic device with 
simple effect rams applied to the four vehicle wheels. 
20 FIG. 23 represents a section of the implementation of the central 

hydraulic device found in previous FIG. 

FIG 24 represents a perspective section of the implementation of 
the central hydraulic device found in FIG 22. 

FIG 25 is a diagrammatic representation of an alternative 
25 implementation of the central hydraulic that has is functionally equivalent to 
the device represented in FIG 22 and 23. 

FIG 26 is a diagrammatic representation of multiple expansion 
chambers that allows the adjustment of suspension stiffness. 

FIG 27 is a diagrammatic representation of limited volume transfer 
30 to be inserted between two hydraulic circuits. 
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The proposed anti-roll and anti-heading suspension system relates, 
- — -as represented in-FIG-1— the pairs of diagonally opposed vehicle-wheelsrin 
such a way that the forces created by the vertical movements of one of 
them are transmitted to the conjugated wheel in order to communicate a 
5 force that determines analogous movements in the same vertical direction. 

FIG 1 shows the front-left wheel A, front-right wheel B, rear-left 
wheel C and rear-right wheel D. The proposed system relates wheels A 
with D, and wheels B with D. 

The axis of each wheel A, B, C and D is linked with a rigid element 
10 1, which in turn is connected on wheels A and B to first kind connecting 
rods pivoting on 3, and on the other wheels to second or third connecting 
rod 4 pivoting on 5, being each connecting rod 2 related with connecting 
rod 4 diagonally opposite through a transmission element 6. 

FIG. 2 shows how a vertical force FB created by the terrain 
15 irregularities on the element 1 of wheel B is transformed through the 
corresponding connecting rod 2 into a non vertical force F that goes to the 
corresponding connecting rod 4 and gets transformed into a vertical force 
FC analogous to FB in direction and intensity. 

The transmission of forces determined by the vertical movements in 
20 any of the two wheels of a diagonally opposed set is carried through 
mechanical means able to resiliently resist traction, compression, torsion 
and flexion forces, hydraulic and/or pneumatic means, and electric and/or 
electronic means that actuate through actuators on each wheel. 

In general, this system can be implemented through a device as 
25 described below following again FIG 2. 

The device has a rigid element 1 that related with a first vehicle 
wheel B transmits its vertical movements FB to a direct transforming 
element such as connecting rod 2 that transforms them into horizontal or 
non-vertical movements, which in turn are transmitted through the elements 
30 6 into an inverse transforming element such as connecting rod 4 that 
transforms these horizontal movements into vertical movements of the rigid 
actuating element 1 of a diagonally opposite second wheel C, subject then 
to a vertical movement analogous to the first wheel. 
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As seen in FIG 8, direct and inverse transforming elements are 

madeof torsion bars 23"with an arnr24-at~each end; one~connected~to one" 

wheel support 25, and the other to a transmission element 26. Such 
transmission elements 26 cross over in order to diagonally relate each 
5 conjugated pair of wheels. 

As seen in FIG 9 and detail FIG 10, each transmission element 26 
is connoted to the vehicle body through an elastic element such as a coil 
spring 27 placed between two brackets, one 28 fixed to the vehicle, and the 
other 29 fixed to the end of the transmission element. 
10 The placement of coil springs 27 can be implemented as indicated 

in FIG 11 and 12, where the transmission elements 33 are made of two 
segments 26A and 26B joined at a plate 30 attached to a coil spring 27. 
Such spring is mounted between two brackets 28 and 29, the later fixed to 
a crossbeam 31 mounted on the vehicle body, having two rods 32 as a 
15 guide for the coil springs 27 and pushing ends 33 applied to the plates 30 
that pass loosely through. 

FIG 13 shows a configuration where the two coil springs 27 linked to 
the transforming elements 26 are related with the vehicle body through the 
balance beam 34, linked to the vehicle body through an axis going through 
20 the pivot point 35, and to the rods 32 at its ends, having like the previous 
case pushing ends 33. 

FIG 14 shows a different configuration for balance beam 34 that has 
the brackets 28 and 29 at the ends of its arms with coil springs acting under 
compression like in FIG 9. 
25 FIG 15, as in previous figures, shows the layout of the transforming 

elements 23 with a single compressing spring coil 27 that links the two 
crossing transmission elements 26 arranged in two parallel planes. 

FIG 16 shows a layout where the direct and inverse transforming 
axis are arranged longitudinally in respect to the vehicle, and the 
30 transmission elements 26 are crossed in the transverse direction, having 
one single coil spring 27. 

FIG 17 is a representation of a mechanical layout similar to FIG 15 
where the transmission elements 26A and 26B are arranged on the same 
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CLAIMS 



1. - Anti-roll and anti-heading system for a vehicle and its 
implementation, specifically a system to be applied to vehicles with 

5 wheeling sets, specially four, each wheeling set made up by one or more 
wheels, such system that cooperating with the suspension of the vehicle or 
substituting it, allows that the wheeling sets keep contact with the ground 
and a uniform load distribution even with an irregular terrain, being such 
wheeling sets related diagonally two-to-two in such a way that forces 

10 created by the vehicle movements in the vertical direction in one of the 
wheeling sets are transmitted to the conjugated wheeling sets in order to 
communicate forces that determine analogous and equal movements in the 
vertical direction characterized by interaction means (6, 8, 11, 17, 22, 26, 
27 and 43) that relate the vehicle wheeling sets receive the thrust from one 

15 or more of the wheeling sets and adequate them to be transmitted to the 
corresponding wheeling sets (A, B, C and D) with the purpose of keeping a 
uniform load and to reduce the roll and heading of the vehicle. 

2. » A system as claimed in the previous claim wherein the vertical 
forces detected in the wheeling sets operate through mechanical 

20 transmission means on the interaction means made up of resilient 
mechanical means. 

3. - A system as claimed in claim 2 wherein the mechanical 
transmission means (6, 8, 1 1 and 26) are resilient and work as interaction 
means. 

25 4.- A system as claimed in claim 1 wherein the vertical forces 

detected in the wheeling sets operate through transmission means made 
up of hydraulic and/or pneumatic conduits on the interaction means (17 and 
43) consisting of a single effect hydraulic ram related with an operating 
device (19-20, 46-47 and 62) that keeps the pressure in the circuit. 

30 5.- A system as claimed in claim 1 wherein the vertical forces 

detected in the wheeling sets work on an electronic interaction means (22) 
where the transmission means are electrical conduits that operate the 
servo actuators (21) individually related with the wheeling sets. 
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6.- An anti-roll and anti heading device for a vehicle wherein a 
receiving~element(1 ^associated with one wheeling set transmits its vertical — 
movements to a direct transforming element (21) from these vertical 
movements into horizontal movements, which in turn are transmitted to an 
5 inverse transforming element (4) from these horizontal movements into 
vertical movements that operate on an actuating element (1) associated to 
a second wheeling set diagonally opposite in respect to the first where it 
creates a vertical movement analogous to the former in the first wheeling 
set. 

10 7.- Device as in claim 6 wherein the direct transforming element (2) 

is related with the inverse transforming element (2) through transmission 
means (6, 8, 11, 16, 26, 51 and 61). 

8. - Device as in previous claim wherein the direct and inverse 
transforming elements (15) and the transmission means (16 and 18) are 

15 the device system interaction means. 

9. - Device as in claims 6, 7 and 8 wherein the receiving and 
actuating elements (1), the direct (2) and inverse (4) transforming elements 
and the transmission elements (6, 8, 11 and 26) are made of mechanical 
means resiliency resistant to the traction, compression, flexion and torsion 

20 efforts that experience in each case. 

10. - Device as in claim 6 wherein the receiving and actuating 
elements (15 and 42), the direct and inverse transforming elements (17 and 
43) and the transmission elements (16, 51 and 61) are made up by 
hydraulic means. 

25 11.- Device as in claim 6 wherein the receiving and actuating 

elements, the direct and inverse transforming elements and the 
transmission elements are made up by pneumatic means. 

12. - Device as in claim 6 wherein the receiving and actuating 
elements are made up by servo actuators (21) operated by electric and 

30 electronic means (22) which perform as direct and inverse transforming 
elements and transmission elements. 

13. - Device as in claim 9 wherein the receiving and actuating 
elements are made up by a connecting rod (1) connected at one end to the 



# 



THIS PAGE BLANK (usfto) 



-18- 

wheel, while the other end is connected to a direct transforming element (2) 

in the-case-of a receiving element; and to aninverse transformingelement 

(4) in the case of an actuating element. 

14. - Device as in claim 12 wherein the direct transforming element 
5 is in one case an angled connecting rod of first kind (2) and the inverse 

transforming element is an angled connecting rod of second or third kind 
(4) which pivot points (3 and 5) are mounted on bearings. 

15. - Device as in claim 9 wherein the transmission means between 
each pair of direct transforming elements are made up of a rigid rod 

10 connected at its ends with each transforming element. 

16. - Device as in claim 9 wherein the transmission elements are 
flexible stays (11), and the two transforming elements are made up of three 
arm connecting rods (12) shaped as a "T" with the pivot point (3) near the 
point where the three arms intersect, having the two aligned arms 

15 connected to the ends of the stays (11) in such a way that the third arm of 
each transforming element works in the same vertical sense in respect to 
the receiving and actuating elements (1) 

17. - Device as in claim 9 wherein the direct (2) and inverse (4) 
transforming elements and the transmission means are made up by torsion 

20 bars (8) mounted to the vehicle body. 

18. - Device as in claim 6 where in the direct (2) and inverse (4) 
transforming elements are made up of a torsion bar (10) with an arm at 
each end, one connected to the wheel support, and the other connected to 
the transmission element. 

25 19.- Device as in claim 6 wherein each of the transmission elements 

is connected to the vehicle body by means of a resilient element (27) that 
together with the transforming (2 and 4) and transmission (12 and 24) 
elements resiliency provides the suspension main resilient component. 

20.- Device, as in claim 19 wherein the resilient elements connected 

30 to the transmission elements (24) are connected to the vehicle body 
through a balance beam (34) in such a way that the ends of this beam 
equal arms are connected to each resilient element (27), and the central 
axis (35) is connected to the vehicle body. 
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21. - Device as in claim 18 wherein the direct transforming elements 
(24)-are-placedon the wheeling sets~of one-side _ of the - vehiclerandthe 

inverse transforming elements are placed in the wheeling sets of the other 
side of the vehicle, having a resilient element (27) that connects the two 
5 transmission elements (26) in such a way that together with the 
transforming and transmission elements resiliency, it provides the 
suspension main resiliency component. 

22. - Device as in claim 6 wherein the direct or inverse transforming 
element (23) axis are aranged longitudinally in respect to the vehicle, and 

10 the transmission elements (26) cross over along the transverse direction. 

23. - Device as in claim 17 wherein the torsion bars or hollow tubes 
(6 and 8) are made up of one single piece. 

24. - Device as in claim 16 wherein the torsion bars or hollow tubes 
(6 and 8) are made up of several pieces joined through universal joints. 

15 25.- Device as in claim 9 wherein the receiving and actuating 

elements are made up of rod (13 and 40) of pistons (14 and 41) of single 
effect hydraulic rams (15 and 42) that make up the direct and inverse 
transforming elements related through hydraulic conduits (16, 51 and 61) 

26. - Device as in claim 25 wherein the hydraulic circuit is made up 
20 by two single-effect hydraulic rams (18) working as direct and inverse 

transforming elements and a hydraulic conduit (16) that has an operating 
device (17) inserted in the conduit in order to maintain the circuit pressure. 

27. - Device as in claims 9, 25 and 26 wherein each receiving and 
acting element of each pair of the vehicle wheeling sets is the rod (12 and 

25 40) and piston (14 and 41) of single effect hydraulic rams (15 and 42), the 
direct and inverse transforming elements are organized as interaction 
means in a central device made up of a single hydraulic cylinder (43) 
containing two free-moving opposed pistons with equal active areas (45) 
simultaneously subject to the force of a working device made up of a coil 

30 spring (46) and/or a pressurized fluid (47), having each end (48) from that 
sole hydraulic cylinder (43) a coaxial cylindrical compartment (49 and 50) 
for each active area on these free-moving pistons, and each compartment 
a connection (51) to the respective receiving or actuating element (41) 



»«S PAGE BLANK (uspto) 



-20- 



28. - Device as in claims 9, 25 and 26, wherein the interaction 
means~that~are~independently related with each-pair-of wheeling-sets is — 
made up by a hydraulic central device (43) made up by a longitudinal set of 
three hollow concentric and coupled cylinders (52 and 53) closed at the 

5 ends (54) of that set, where the central cylinder (52) is of larger diameter 
and the side cylinders (53) are both equal and of a smaller diameter, finding 
inside two free-moving double pistons (55) with one larger diameter piston 
(55A) inside the larger central cylinder, and one smaller diameter piston 
(55B) in the corresponding side cylinder (53) therefore determining five 

10 cavities (56, 57, 58, 59 and 60), one central cavity, and two double cavities 
at each side of the set separated by the smaller diameter pistons, being 
these double cavities at the ends connected to the hydraulic conduits (61) 
corresponding to the single effect hydraulic rams (42) of two diagonally 
opposed wheeling sets, while the central cavity incorporates an operating 

15 device made up of resilient elements (46) and/or a fluid (62) susceptible of 
being communicated with an expansion chamber (56) that opposes to such 
pistons get closer. 

29. - Device as in claim 28 wherein the central hydraulic device (43) 
central cylinder (52) has a working area approximately double to the area of 

20 each side cylinders (53) 

30. - Device as in claim 28 wherein the resilient means (46) of the 
central cavity operating device are made of a double resilient element that 
works independently on each piston (55A) that closes such central cavity. 

31. - Device as in claim 28 wherein the central hydraulic device (43) 
25 is divided in two halves that can be related through an additional conduit 

provided of means of flow regulation. 

32. - Device as in claim 28 wherein each double piston (55) in the 
central hydraulic device (43) is substituted by two o more conventional 
pistons, linked with each other but working in independent single effect 

30 hydraulic rams in such a way that two or more cavities of the new rams 
come to substitute cavities (57-59 and 58-60) that were separated by each 
smaller diameter piston (55B), connecting then to the hydraulic conduits 
(61) according to the diagonal layout, and joining the two groups of linked 
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pistons through a resilient element (66) working as the central cavity means 
(56): 

33. - Device as in claim 28 wherein flow regulation and two-way 
damping means (67) are inserted in the conduits that connect the central 

5 device with each of the hydraulic rams at the wheels, or in the conduits 
between hydraulic rams of conjugated wheels. 

34. - Device as in claim 28 wherein the central cavity (56), the 
double side cavities (67-59 and 58-60), the conduits (61) between these 
cavities and the hydraulic rams (42) at the wheels and such hydraulic rams 

10 are connected to one or more pneumatic expansion chambers (68) through 
electro valves. 

35. - Device as in claim 28 wherein each conduit (61) between the 
hydraulic central device double side cavities and the single effect hydraulic 
rams (42) at the wheels can be connected to each other through devices 

15 (70, 71 sand 72) that allow a limited volume flow depending on the 
pressure differential between such conduits 

36. - Device as in claim 36 wherein the connection between conduits 
is preferably applied to conduits to wheels of the same side of the vehicle 

37. - Device as in claim 28 wherein some means are provided to 
20 introduce pressurized gaseous or hydraulic fluid in the central cavity, or 

drain it, with the purpose of varying the average distance between the 
wheels and the vehicle body. 

38. - Device as in claim 28 wherein a mechanical device provides 
the thrust between the two larger diameter pistons found in the central 

25 cavity of the central hydraulic device. 

39. - Device as in claim 28 wherein one or more devices provided 
with a variable volume cavity (61) are shunt connected to each hydraulic 
conduit such as that the circuit pressure increment compress a resilient or 
pneumatic element that allows fluid enter into such cavity. 

30 40.- Device as claimed in 28 wherein one or more devices (67) or 

passive or active regulating valves are inserted in each hydraulic conduit. 
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41.- Device as claimed in 1 wherein some wheeling sets are 
"substituted by~ a "device - that - allows' travelling "movements - such" as^ 
caterpillars or tractor vehicles. 
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ABSTRACT 



ANTIROLL AND ANTIHEADING SYSTEM FOR A VEHICLE, AND 
DEVICE FOR ITS IMPLEMENTATION 

5 

This antiroll and antiheading system for a vehicle, and the device for 
its implementation that cooperates the vehicle suspension or substituting it, 
allows that the wheeling sets keep contact with the ground and a uniform 
load distribution even when the case of an irregular terrain, being such 
10 wheeling sets related two-to-two in a diagonal arrangement through 
interaction means that receive the thrust of one or more wheeling sets and 
adapt them to transmit them to the other wheeling set, with the purpose of 
maintaining the uniform load distribution and reduce the roll and heading of 
the vehicle. 

15 The vertical forces detected in the wheeling sets work through 

mechanic, hydraulic or electric means made up by mechanic resilient 
elements, hydraulic and/or pneumatic elements and electronic devices. 
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and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 



1. Statement 



Novelty (N) 



Yes: Claims 19-21 
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No: 



Claims 



1-4, 6, 7,9 



Inventive step (IS) 



Yes: 
-Nof- 



Claims 
Glaims- 



19-21 

5,-13-16-22-41 



Industrial applicability (IA) Yes: Claims 1-7, 9, 13-16, 19-22, 41 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

see paragraph 22.2 to 22.4 below 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

State of the Art 

The following documents (D) are referred to in this communication; the numbering will 
be adhered to in the rest of the procedure: 

D1: US-A-31 47990 
D2: US-A-2840387 
D3: WO-A-9523076 

Novelty 

1 . The present application does not meet the requirements of Article 33(1 ) PCT, 
because the subject-matter of independent claim 1 is not new in the sense of Arti- 
cle 33(2) PCT. 

2. Prior art document D1 (fig. 1), D2 (fig.1) and D3 (fig. 1 to 1 1, abstract) pursuant to 
Article 33 (2) PCT already discloses an anti-roll and anti-pitch system for a vehicle 
according to claim 1 comprising interaction means (17, 18, 19 (as in D2)). 

3. The present application does not meet the requirements of Article 33(1 ) PCT, 
because the subject-matter of dependent claims 2 to 4 is not new in the sense of 
Article 33(2) PCT. 

3.1 Regarding the dependent claim 2 it is noted that a an anti-roll/anti-pitch system 
where the vertical forces detected in the wheeling sets operate through mechani- 
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cal transmission means (17) on the interaction means (17, 18, 19) that are made 
of resilient mechanical means is known from the prior art document D2 (fig. 1 and 
3) where the wires (17) form res^ 

3.2 Prior art document D2 (fig. 1 and 3) as well discloses the subject matter of de- 
pendent claim 3, that the mechanical transmission means (17) are resilient and 
work as interaction means (17, 18, 19). 

3.3 Prior art document D3 (fig. 8 and 9) as well discloses the subject matter of de- 
pendent claim 4, that the vertical forces detected in the wheeling sets operate 
through transmission means made up of hydraulic and/or pneumatic conduits on 
the interaction means (9 to 12) consisting of a single effect hydraulic ram related 
with an operating device that keeps the pressure in the circuit. 

4. The present application does not meet the requirements of Article 33(1) PCT, 
because the subject-matter of independent claim 6 is not new in the sense of 
Article 33(2) PCT. 

5 Prior art document D2 (abstract; fig. 1) pursuant to Article 33 (2) PCT already 
discloses an anti-roll/anti-pitch device for a vehicle wherein a receiving element 
(12, 13) associated with one wheeling set transmits its vertical movements to a 
direct transforming element (17, 29) from these vertical movements into horizontal 
movements, which in turn are transmitted to an inverse transforming element (21, 
36) from these horizontal movements into vertical movements that operate on an 
actuating element (23, 37) associated to a second wheeling set diagonally oppo- 
site in respect to the first where it creates a vertical movement analogous to the 
former in the first wheeling set. 

6. The present application does not meet the requirements of Article 33(1) PCT, 
because the subject-matter of dependent claims 7 and 9 is not new in the sense 
of Article 33(2) PCT. 

6.1 Regarding the dependent claim 7 it is noted that it is known from the prior art doc- 
ument D2 (fig. 1 and 3) that the direct transforming element (17, 29) is related with 
the inverse transforming element (21, 36) through transmission means (17, 18, 
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19, 29, 31, 32). 



6.2 Prior art document D2 (abstract; fig. 1) as well discloses the subject matter of 

dependent claim 9, that the receiving and actuating elements (12, 13, 23, 27), the 
direct (17, 29) and inverse (21, 36) transforming elements and the transmission 
elements (17, 18, 19, 29, 31, 32) are made of mechanical means resiliently resis- 
tant to the traction, compression, flexion and torsion forces that they experience 
during operation. 

Inventive step 

7. The present application does not meet the requirements of Article 33 (1) PCT 
because the subject-matter of claim 5 does not involve an inventive step in the 
sense of Article 33(3) PCT: 

7.1 The additional subject matter of dependent claim 5 to use servo-electrical ele- 
ments instead of the mechanical elements of the system cannot be considered as 
involving an inventive step as this is a mere substitution of mechanical elements 
by electrical equivalents. 

8. The present application does not meet the requirements of Article 33 (1) PCT 
because the subject-matter of claims 13 to 16 and 41 does not involve an inven- 
tive step in the sense of Article 33(3) PCT: 

8.1 The additional subject matter of dependent claims 13 to 16 and 22 that concerns 
the specific embodiments of the different elements of the anti-roll/anti-pitch device 
cannot be considered as involving an inventive step as they are regarded as mere 
mechanical measures falling within the scope of customary duties of the skilled 
person. 

8.2 The additional subject matter of dependent claim 41 to use the device of claim 6 
for caterpillars or tractor vehicles cannot be considered as involving an inventive 
step as this transfer is a normal measure for the person skilled in the art. 

Re Item VII 
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Certain defects in the international application 



- Concerning the claims 

9. Independent claim 6 is not in the two-part form in accordance with Rule 6.3(b) 
PCT, which in the present case would be appropriate, with those features known 
in combination from the prior art (document D1) being placed in the preamble 
(Rule 6.3(b)(i) PCT) and with the remaining features being included in the 
characterising part (Rule 6.3(b)(ii) PCT). 

10. Claim 21 seems to be erraneously back referenced to claim 18 instead of claim 
19. 

1 1 . Claim 41 seems to be erraneously back referenced to claim 1 instead of claim 6. 

12. According to the requirements of Rule 1 1 .13(m) PCT the same feature shall be 
denoted by the same reference sign throughout the application. This requirement 
is not met in view of the "direct transforming element" that is indicated with the 
wrong reference numeral 21 in claim 6. 

13. According to the requirements of Rule 10.2 PCT, the terminology and the signs 
shall be consistent throughout the application. This requirement is not met in view 
of the use of the expression "transmission elements" instead of "transmission 
means" in claims 16 and 19. 

14. According to the requirements of Rule 1 1 .13(m) PCT the same feature shall be 
denoted by the same reference sign throughout the application. This requirement 
is not met in view of the "transmission means" that is indicated with the wrong 
reference numerals 12 and 24 in claim 19. 

- Concerning the description 

15. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1, D2 and D3 is not mentioned in the description, nor 
are these documents identified therein^ It is not stated in the description that 
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document D2 forms the closest prior art from which the invention departs and 
which forms the base for the preamble of the independent claim 1 . 



Re Item VIII 

Certain observations on the international application 

16. Claims 8, 10 to 12, 17, 18 and 23 to 40 do not meet the requirements of Arti- cle 6 
PCT as they are not clear. 

16.1 The term "... are the device system interaction means..." used in claim 8 renders 
the scope of the claim unclear (Article 6 PCT). 

16.2 The embodiments of the invention according to claims 10 to 12 do not fall within 
the scope of the independent claim 6 that they refer to, as no vertical movements 
are transformed into horizontal movements and vice-versa in these embodiments. 
This inconsistency leads to doubt concerning the matter for which protection is 
sought, thereby rendering the claims unclear (Article 6 PCT). 

Moreover, the additional subject matter of the above claims could not be consid- 
ered as involving an inventive step as this is a mere substitution of mechanical 
elements by hydraulic, pneumatic or electrical equivalents. 

16.3 The embodiments of the invention according to claims 17, 18, 23 and 24 do not 
fall within the scope of the independent claim 6 that they refer to, as no horizontal 
movement of the transmission means occurs at all in these embodiments that use 
torsion bars. This inconsistency leads to doubt concerning the matter for which 
protection is sought, thereby rendering the claims unclear (Article 6 PCT). 

Besides the whole subject-matter of the above claims seems to be already dis- 
closed in document D1. 

16.4 The embodiments of the invention according to claims 25 to 40 do not fall within 
the scope of the independent claim 6 that they refer to, as no horizontal move- 
ment of the transmission means occurs at all in these embodiments that use a 
hydropneumatic system. This inconsistency leads to doubt concerning the matter 
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for which protection is sought, thereby rendering the claims unclear (Article 6 
PCT). 



Besides the whole subject-matter of claims 25 to 40 seems to be already dis- 
closed in document D3. 

16.5 In general the term "anti-heading" should be substituted by the term "anti-pitch" or 
"anti-dive" throughout the whole application. 
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I. Basis of the report 

1 . With regard to the lements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 

_an<terejiotannew - 
Description, pages: 

4-6,10,12-15 as originally filed 

1 ,2,2a,3,7-9,1 1 as received on 02/10/2001 with letter of 02/10/2001 
Claims, No.: 

1-18 as received on 02/1 0/2001 with letter of 02/1 0/2001 

Drawings, sheets: 

1/10-10/10 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 
□ the drawings,... sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 
Novelty (N) 



Inventive step (IS) 



Yes: 
No: 

Yes: 
No: 



Industrial applicability (IA) Yes: 

No: 



Claims 1-18 
Claims 

Claims 1-18 
Claims 

Claims 1-18 
Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement — 

State of the art: 

Document (D2) US 2 840 387 A cited in the application and in the search report forms 
the most relevant state of the art. It discloses an antiroll and antipitch system for a 
vehicle according to the preamble of claim 1 . 

Distinguishing features: 

Claim 1 of the actual application is distinguished from the state of the art in that the 
transforming elements of this antiroll/antipitch system are connected to the vehicle body 
through a resilient element that together with the transmission means resiliency 
provides the main resilient comnponent of the suspension and accordingly is 
appropriate to substitute the conventional suspension. 

Objective task: 

There was to design an antiroll/antipitch system with considerably reduced interference 
with the vehicles suspension. 

Grounds for the statement: 

The subject-matter of the present application is considered as new (Art. 33(2) PCT) 
(see above) and implies an inventive step (Art. 33(3) PCT), as none of the opposing 
documents gives a hint to have the above task accomplished by a resilient mounting of 
the antiroll/antipitch system to the vehicle body. Claims 2 to 18 depending on claim 1 
are showing further embodiments of the invention. 

Industrial applicability: 

The subject-matter of the present application is considered as industrially applicable 
(Art. 33(4) PCT) as it is used in the vehicles industry. 

Re Item VII 

Certain defects in the international application 

1 . According to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
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is mentioned in the description. However it is not stated in the description that 
document D2 forms the closest prior art from which the invention departs and 
^which-forms-the-base-for-the-preamble-of-the-independent-claim-1 

2. The features of some of the claims (e.g. claims 5, 6 and 13 to 18) are not provided 
with reference signs placed in parentheses (Rule 6.2(b) PCT). 

3. It is not mentioned in the description that drawing figures 1 to 5 and 8 refer to prior 
art antiroll/antipitch systems not showing the relevant details of the invention. 

Re Item VIII 

Certain observations on the international application 

4. Claims 1 , 4 and 5 do not meet the requirements of Article 6 PCT as they are not 
clear. 

4.1 The term " ... characterised by the connection of such transmission means..." 
used in the characterising portion of claim 1 renders the scope of the claim un- 
clear as transmission means are not mentioned in the preamble of claim 1 . For 
examination it was assumed that these transmission means are the horizontal 
rods that transmit horizontal forces from the transforming element of one wheel to 
that of another wheel. 

4.2 Claims 4 and 5 respectively deal with electric or hydaulic analogies of the 
mechanic model of claim 1. However it remains unclear how the "... the 
connection of the transmission means (in this case electric or hydraulic conduits) 
to the vehicle body through a resilient element ..." can achieve the desired effect. 

It seems that the wording of claim 1 that refers to the mechanical embodiment of 
the invention cannot cover the electric and hydraulic embodiments in an adequate 
way. 

r 

Besides the embodiments of the invention according to claims 4 to 18 do not fall 
within the scope of the independent claim 1 that they refer to, as no horizontal 
movement of the transmission means occurs at all in these embodiments that use 
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an electric/ hydropneumatic system. This inconsistency leads to doubt concerning 
the matter for which protection is sought, thereby rendering the claims unclear 
(Article 6JPCT)l _ 

4.3 The electrical analogy of the system of claim 1 as claimed in claim 4 is not 

disclosed in the description in a way that is sufficiently clear and complete that it 
could be carried out by a person skilled in the art (Art. 5 PCT). 
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ANTIROLL AND ANTI-PITCH SYSTEM FOR A VEHICLE, AND 
DEVICE FOR IT^IMPLEM^KrTATlON 

DESCRIPTION 

5 

Field of the Invention 

This invention relates to an antlroll and anti-pitch system for a 
vehicle, and to the devices for its implementation, specifically a system to 

10 be applied to vehicles provided with wheeling sets, specially four of them, 
each constituted by one or more wheels, such system that cooperating with 
the vehicle suspension system or substituting it, allows that the wheeling 
sets keep contact with the ground and an even distribution of load even in 
the case of uneven terrain, being such wheeling sets related two to two in 

IS diagonal direction, in such a way that the loads created by the vertical 
movements of one of the wheeling sets are transmitted to the opposite 
wheeling set in order to transmit such a force that creates a similar 
movement in the vertical direction of such wheeling set, so as that 
cooperating with the suspension of the vehicle or substituting it, allow that 

20 all wheels keep contact with the ground even if it is irregular and do not 
induce unwanted effects 'on an uneven terrain. 

Vehicle suspension is built mainly with coil springs and resilient 
elements that bear the vehicle body, transmitting its weight and the inertial 
forces to the wheeling sets, providing the means to absorb the shakes 

25 caused by the travel of the vehicle over the road Irregularities. Such springs 
and elastic elements are accompanied with shock absorbers in order to 
model the sprung movements and avoid prolonged oscillations. 

in addition to absorbing vibrations or shocks from the road surface, 
a vehicle suspension must provide security of ride, keeping an optimal 

30 position in the straight trajectory, and vehicle security during cornering. 

V hide stability is strongly related with the oscillations of the vehicle 
body along its course, or when it experiences roll, heading and spin 
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movements in addition to rebounds. Such oscillations have to be absorbed 
"to Increment the stability and comfort of vehicle ride. 

State Of the art 

5 

Stabilizing bars are well-known means used to control the roll 
naturally generated when the a vehicle Is in operation. 

Conventional anti-roll system uses a stabilizing bar that has a small 
resilient component to get the adequate comfort along the ride, but then it 

10 cannot accomplish its purpose satisfactorily when the vehicle turns, being 
this caused by the centrifugal force generated when cornering. 

On the contrary, if the anti-roll bar is very stiff, it will interfere with 
the suspension system and will deteriorate the comfort of the vehicle ride. 

We have knowledge of existing U.S. patents 2.840.387 in which the 

15 forces created in a vehicle wheel as it turns are transmitted by two tie-rods 
to the diagonally opposed wheel, which reproduces the force in the same 
direction, 3.147.990 in which the wheels on one side of the vehicle are 
connected to each other and to those on the other side by means of torque 
arms, 3.992.026, where right and left torsion bars that generally extend in 

20 the longitudinal direction, interconnect the right and left sides of existing 
front anti-roll bar with right and left rear suspension arms respectively, 
5.505.479 where two front suspension lower arms transversally aligned 
between opposite front and rear wheels, and related between them by a 
resilient element located longitudinally, ali this with the purpose of 

25 transforming the vertical movements of the wheels into a rotary motion as 
seen from the front of the vehicle, and 5.882.017, where a perpendicular 
connecting rod coupled to the vehicle and a pair of articulating elements 
that link such connecting rod to the front wheels, including a pair of travel 
limits selectively actuated that communicate with the central part of such 

30 connecting rod. 

We also have knowledge of patents ES 2110 509 in which the 
forces created in one wheel are transmitted hydraulicalfy to the diagonally 
opposed wheel, using double-effect hydraulic cylinders, WO 95/23076 in 
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which, similar to t he a bove, the forces created in one wheel are transmited 
to the diagonally opposed wheel by means of double-effect cylinders and, 
in one case, the single-effect cylinders connect the wheels on one side to 
each other and to a central device, FR 1.535.641. US 3.752.497 and US 
5 5.447.332 where double acting hydraulic rams are used on each wheel 
related two-to-two, having the last two patents a central device that relates 
the four wheels and includes a double or triple hydraulic cylinder where 
some linked pistons move in the same direction. 

10 Summary of the invention 
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All known anti-roll devices interfere at certain extent with the existing 
suspension, as they have to show a critical resiliency to suit stability and 
adaptability to uneven terrains. 

Therefore, it is desired an anti-roll system, and also an anti-pitch 
5 device that would not interfere in geometric terms with the existing 
suspension system, and that can cooperate with or substitute it, being able 
to show an arbitrary rigidity without compromising the vehicle stability. 

With such premises, It has been developed the anti-roll and anti- 
pitch device for a vehicle that constitutes the object of present invention, 
10 consisting this device in the arrangement between the wheeling sets 
related through interaction means that receive the effect from one or more 
wheeling set and adequate them before transmitting it to the other wheeling 
sets in order to maintain a uniform load distribution of the weight and 
reduce the vehicle pitching and rolling. 
IS The invention assumes that the transmission of the forces created 

by the vertical movements from one wheeling set to the diagonally opposite 
one implemented through mechanical means able to resiliently resist 
forces of traction, compression, torsion and flexion, through hydraulic 
means, through pneumatic means or through electrical or electronic means 
20 used to command servo actuators on each wheel, being these means 
considered either separately or any of their combinations. 

According to the above-mentioned possibilities of implementing the 
system, the invention includes several cases of proper devices to 
implement the current system. 
25 As in this invention, an anti-roll and anti-pitch device for a vehicle 

comprises a receiving element that associated with a first wheeling set of 
the vehicle, transmits the wheel vertical movements to a direct transforming 
element that converts them into horizontal movements, which in turn, 
through an inverse transforming element, these horizontal movements are 
30 converted into vertical movements that take effect onto a second wheeling 
set diagonally opposed to the first, causing a vertical movement analogous 
to the one in th first wheeling set. 
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Brief description of thp drawings 



FIG. 1 1s a diagrammatic representation of the anti-roll and anti-pitch 
suspension device for a vehicle. 
S FIG. 2 is a diagrammatic representation of the device that relates 

two diagonally opposed wheels through a single push-pull strut 

FIG. 3 is a diagrammatic representation of the device that relates 
two diagonally opposed wheels through a single torsion bar. 

FIG. 4 is a diagrammatic representation of the device that relates 
10 two diagonally opposed wheels through an articulated torsion bar. 

FIG. 5 is a diagrammatic representation of the device that relates 
two diagonally opposed wheels through a pair of pull-only flexible stays. 

FIG. 6 is a diagrammatic representation of the device that relates 
two diagonally opposed wheels through single effect hydraulic rams 
15 FIG. 7 is a diagrammatic representation of the device that relates 

two diagonally opposed wheels through servo actuators and an 
electrical/electronic circuit. 

FIG. 8 is a diagrammatic perspective representation of the 
transverse configuration for the wheels torsion bars related diagonally in 
20 pairs through two transmission bars crossing over at some point. 

FIG. 9 is a diagrammatic perspective representation of rear side of 
configuration showed in FIG. 8 where such transmission bars are 
connected to the vehicle body through independent resilient elements. 

FIG. 10 is a diagrammatic perspective zoomed representation of the 
25 resilient elements in FIG. 9. 

FIG. 11 is a diagrammatic representation of a configuration similar 
to FIG. 9 where the independent resilient elements are placed at a mid 
point of the transmission bars. 

FIG. 12 Is a diagrammatic zoomed perspective representation of the 
30 configuration of FIG. 1 1 . 

FIG. 13 is a diagrammatic representation of a detail like FIG 12 
where the two resilient elements are not independent and are related 
through a balance beam. 
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FIG. 14 is a diagrammatic representation of a detail like FIG 10 
where^the two resilient elements are not independent and are related 
through a balance beam. 

FIG. 15 is a diagrammatic perspective representation of transverse 
configuration based on torsion bars where the transmission bars are 
equally crossed and connected through a common resilient element in this 
case under compression. 

FIG. 16 is a diagrammatic perspective representation of a 
longitudinal configuration based on torsion bars where the transmission 
bars are located transversely. 

FIG. 17 is a diagrammatic perspective representation of a 
configuration for a four-wheel vehicle based on torsion bars related through 
crossed transmission connected to a common resilient element 

FIG. 18. 19 and 20 are is a diagrammatic perspective and zoomed 
representations of details of FIG 17. 

FIG. 21 is a diagrammatic representation of a hydraulic device with 
simple effect rams applied to the four vehicle wheels. 

FIG. 22 is a diagrammatic representation of a hydraulic device with 
simple effect rams applied to the four vehicle wheels. 

FIG. 23 represents a section of the implementation of the central 
hydraulic device found in previous FIG. 22. 

FIG 24 represents a perspective section of the implementation of 
the central hydraulic device found in FIG 22 and 23. 

FIG 25 is a diagrammatic representation of an alternative 
implementation of the centra! hydraulic that has Is functionally equivalent to 
the device represented in FIG 22 and 23. 

FIG 26 is a diagrammatic representation of multiple expansion 
chambers that allows the adjustment of suspension stiffness. 

FIG 27 is a diagrammatic representation of limited volume transfer 
to be inserted between two hydraulic circuits. 
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The proposed anti-roll and anti-pitch suspension device relates, as 
represented In FIG 1, the pairs of diagonally opposed vehicle wheels, in 
such a way that the forces created by the vertical movements of one of 
them are transmitted to the conjugated wheel in order to communicate a 
5 force that determines analogous movements in the same vertical direction. 

FIG 1 shows the front-left wheel A, front-right wheel B, rear-left 
wheel C and rear-right wheel D. The proposed system relates wheels A 
with D, and wheels B with D. 

The axis of each wheel A, B, C and D is linked with a rigid element 
10 1 , which in turn Is connected on wheels A and B to first kind connecting 
rods pivoting on 3, and on the other wheels to second or third connecting 
rod 4 pivoting on 5, being each connecting rod 2 related with connecting 
rod 4 diagonally opposite through a transmission element 6. 

FIG. 2 shows how a vertical force FB created by the terrain 
15 irregularities on the element 1 of wheel B Is transformed through the 
corresponding connecting rod 2 into a non vertical force F that goes to the 
conesponding connecting rod 4 and gets transformed into a vertical force 
FC analogous to FB in direction and intensity. 

The transmission of forces determined by the vertical movements in 
20 any of the two wheels of a diagonally opposed set is carried through 
mechanical means able to resiliently resist traction, compression, torsion 
and flexion forces, hydraulic and/or pneumatic means, and electric and/or 
electronic means that actuate through actuators on each wheel. 

In general, this system can be implemented through a device as 
25 described below following again FIG 2. 

The device has a rigid element 1 that related with a first vehicle 
wheel B transmits its vertical movements FB to a direct transforming 
element such as connecting rod 2 that transforms them into horizontal or 
non-vertical movements, which in turn are transmitted through the elements 
30 6 into an inverse transforming element such as connecting rod 4 that 
transforms these horizontal movements into vertical movements of the rigid 
actuating element 1 of a diagonally opposite second wheel C, subject then 
to a vertical movement analogous to the first wheel. 
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A s seen in FIG 6 t direct and inverse t ransfo rming elements are 
made of torsion bars 23 with an arm 24 at each end; one connected to one 
wheel support 25. and the other to a transmission element 26. Such 
transmission elements 26 cross over in order to diagonally relate each 
5 conjugated pair of wheels. 

As seen in FIG 9 and detail FIG 10, each transmission element 26 
is connoted to the vehicle body through an elastic element such as a coil 
spring 27 placed between two brackets, one 28 fixed to the vehicle, and the 
other 29 fixed to the end of the transmission element 
10 The placement of coil springs 27 can be implemented as indicated 

In FIG 11 and 12, where the transmission elements 26 are made of two 
segments 26A and 26B joined at a plate 30 attached to a coil spring 27. 
Such spring is mounted between two brackets 28 and 29, the later fixed to 
a crossbeam 31 mounted on the vehicle body, having two rods 32 as a 
15 guide for the coil springs 27 and pushing ends 33 applied to the plates 30 
that pass loosely through. 

FIG 13 shows a configuration where the two coil springs 27 linked to 
the transforming elements 26 are related with the vehicle body through the 
balance beam 34, linked to the vehicle body through an axis going through 
20 the pivot point 35, and to the rods 32 at its ends, having like the previous 
case pushing ends 33. 

FIG 14 shows a different configuration for balance beam 34 that has 
the brackets 28 and 29 at the ends of its arms with coil springs acting under 
compression like in FIG 9. 
25 FIG 15. as in previous figures, shows the layout of the transforming 

elements 23 with a single compressing spring coil 27 that links the two 
crossing transmission elements 26 arranged in two parallel planes. 

FIG 16 shows a layout where the direct and inverse transforming 
axis are arranged longitudinally in respect to the vehicle, and the 
30 transmission elements 26 are crossed in the transverse direction, having 
one single coil spring 27. 

FIG 17 is a representation of a mechanical layout similar to FIG 15 
where the transmission elements 26A and 26B are arranged on the same 
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CLAIMS 

1. - Anti-roll and anti-pitch device for a vehicle, specifically to be applied 
to vehicles with wheeling sets, specially four, each wheeling set made up by 

~~ 5 one or more wheelsT^rTdevicelhat cooperating with the suspension orth«T 
vehicle or substituting it, allows that the wheeling sets keep contact with the 
ground and a uniform load distribution even with an irregular terrain and 
comprise receiving element (1) associated with one wheeling set transmits its 
vertical forces to a direct transforming element (2) from these vertical forces 

10 into horizontal forces, which in turn are transmitted to an inverse transforming 
element (4) from the horizontal forces into vertical forces that operate on an 
actuating element (1) associated to a second wheeling set diagonally opposite 
in respect to the first where it creates a vertical force analogous to he former 
in the first wheeling set, characterized by the connection of such transmission 

15 means to the vehicle body through a resilient element (27) that together with 
the trasmission means resiliency provides the suspension main resilient 
component. 

2. - Device, as in claim 1 wherein the resilient elements connected to 
the transmission means (26) are connected to the vehicle body through a 

20 balance beam (34) in such a way that the ends of this beam equal arms are 
connected to each resilient element (27), and the central axis (35) is 
connected to the vehicle body;. 

3. - Device, as in claim 1 , wherein the direct transforming elements (23) 
are placed on the wheeling sets of one side of the vehicle, and the inverse 

25 transforming elements are placed in the wheeling sets of the other side of the 
vehicle, having a resilient element (27) that connects the two transmission 
means (26) in such a way that together with the transforming element and 
transmission means resiliency, it provides the suspension main resiliency 
component 

30 4.- Device, as claimed in claim 1 , wherein the vertical forces detected 

in the wheeling sets work on an electronic interaction means (22) where the 
transmission means are electrical conduits that operate the servo actuators 
(21 ) individually related with the wheeling sets. 
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5. - D vice, as claimed In claim 1 , wherein the transmission means of 
forces are hydraulic circuits connected to single effect hydraulic rams on each 
dyagonalfy oposed wheel, with each conduit connected to a pneumatic cavity 
as to provide some resilient component individual to the wheel, and a central 

_device_that_allow parallel-forces -of the hydraulic fluid, which forces are 
transmitted to a central resilient element conected to the vehicle body that can 
be a third pneumatic cavity or a resilient component, that together with the 
trasmission means resiliency provides the suspension main resilient 
component 

6. - Device, as claimed in claim 5 wherein the two central devices are 
connected through a conduit or built together so as to connect the two resilient 
elements that operate on the two sets of diagonal transmission elements in 
such a way that the two central resilient elements act together, and with the 
resilient elements on each single effect ram connected to the wheels of the 
vehicle. 

7. - Device, as in claim 5, where the central device is made up by a 
longitudinal set of two hollow concentric and coupled cylinders (52 and 53) of 
different diameters, closed at the ends (54) of that set, finding inside one free- 
moving double piston (55) with the larger diameter piston (55A) inside the 
larger central cylinder, and the smaller diameter piston (55B) in the 
corresponding smaller cylinder (53) therefore determining three cavities, one 
central cavity, and two side cavities being the smaller and central cavities 
connected to the hydraulic conduits (61) corresponding to the single effect 
hydraulic rams (42) of two diagonally opposed wheeling sets, while the side 
cavity on the larger cylinder incorporates an operating device made up of 
resilient elements (46) and/or a fluid (62) susceptible of being communicated 
with an expansion chamber (56) that opposes to the vertical movements of 
the diagonally oposed pistons get closer. 

8. - Device, as in claim 6, where the two central devices are built 
together on a hydraulic central device (43) made up by a longitudinal set of 
three hollow concentric and coupled cylinders (52 and 53) closed at the ends 
(54) of that set, where the central cylinder (52) is of larger diameter and the 
side cylinders (53) are both equal and of a smaller diameter, finding inside two 
free-moving double pistons (55) with one larger diameter piston (55A) inside 

AMENDED SHEET 



THIS PAGE BLANK (uspto) 



E3000027 



- 18- 

the larger central cylinder, and one smaller diameter piston (55B^ in the 
corresponding side cylinder (53) therefore determining five cavities (56, 57, 
58, 59 and 60), one central cavity, and two double cavities at each side of the . 
set separated by the smaller diameter pistons, being these double cavities at 

5_. theends connected to the hydraulic conduits(61)corresponding to the-single — 

effect hydraulic rams (42) of two diagonally opposed wheeling sets, while the 
central cavity Incorporates an operating device made up of resilient elements 
(46) and/or. a fluid (62) susceptible of being communicated with an expansion 
chamber (56) that opposes to such pistons get closer. 
10 9.- Device, as in claim 7, wherein each double piston (55) in the central 

hydraulic device (43) is substituted by two o more conventional pistons, linked 
with each other but working in independent single effect hydraulic rams in 
such a way that two or more cavities of the new rams come to substitute 
cavities (57-59 and 58-60) that were separated by each smaller diameter 
15 piston (55B), connecting then to the hydraulic conduits (61) according to the 
diagonal layout, and Joining the two groups of linked pistons through a resilient 
element (66) working as the central cavity means (56). 

10. - Device, as in claims 5 and 6, wherein flow regulation and two-way. 
damping means (67) are inserted In the conduits that connect the central 

20 device with each of the hydraulic rams at the wheels, or in the conduits 
between hydraulic rams of conjugated wheels. 

11. - Device, as in claim 8, wherein the central cavity (56), the double 
side cavities (67-59 and 58-60), the conduits (61) between these cavities and 
the hydraulic rams (42) at the wheels and such hydraulic rams are connected 

25 to one or more pneumatic expansion chambers (68) through electro valves. 

12. - Device, as in claim 8, wherein each conduit (61) between the 
hydraulic central device double side cavities and the single effect hydraulic 
rams (42) at the wheels can be connected to each other through devices (70, 
71 sand 72) that allow a limited volume flow depending on the pressure 

30 differential between such conduits 

13. - Device, as in claim 5, wherein the connection between conduits is 
preferably applied to conduits to wheels of the same side of the vehicle 
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14.- Device, as in claim 6 and 8, wherein some means are presided to 
introduce pressurized gaseous or hydraulic fluid in the central cavity, or drain 
it, with the purpose of varying the average distance between the wheels and 
the vehicle body. 

— -5 — 15=--Device,-as in-elaim 8,- wherein amechanical deviceprovidesthe - 

thrust between the two larger diameter pistons found in the central cavity of 
the central hydraulic device. 

16. - Device, as in claim 8, wherein one or more devices provided with a 
variable volume cavity (61) are shunt connected to each hydraulic conduit 

10 such as that the circuit pressure increment compress a resilient or pneumatic 
element that allows fluid enter into such cavity. 

17. - Device, as claimed in 8, wherein one or more devices (67) or 
passive or active regulating valves are inserted in each hydraulic conduit. 

18. - Device, as claimed in 1, wherein some wheeling sets are 
15 substituted by a device that allows travelling movements such as caterpillars 

or tractor vehicles. 
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